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The;Iron and Steel Corporation 


Ir was announced on Saturday morning last 
that Mr. 8S. J. L. Hardie had tendered his 
resignation from the chairmanship of the Iron and 
Steel Corporation of Great Britain and that it 
had been accepted by the Minister of Supply. 
Correspondence which had between 
Mr. Hardie and the Minister was published by 
the Corporation on the same day. In his letter 
of resignation, Mr, Hardie referred to the differ- 
ences in policy in regard to prices and other 
fundamental matters which had become 
apparent in his recent conferences with the 
Minister of Supply. He suggested, moreover, 
that the ‘divergence of view” was unfor- 
tunately such that there was “ little prospect 
of reaching that basis of constructive and 
harmonious working ’’ which he had hoped 
might be attained. A memorandum on steel 
prices accompanied Mr. Hardie’s letter. In 
accepting the resignation, the Minister of 
Supply, Mr. Duncan Sandys, stated in a letter 
to Mr. Hardie that there had not at any time 
been any disagreement whatsoever on policy 
between the Iron and Steel Corporation and 
himself ‘‘ save in regard to one matter, namely, 
the question of whether the cost of importing 
finished steel should be included in the price 
of steel or should be borne by an Exchequer 
subsidy.”” That, the Minister pointed out, 
was not a new issue, as when the last Govern- 
ment abolished the subsidy last August, the 
Corporation had expressed its disagreement 
with the decision. The present Government, 
the Minister’s letter continued, had been urged 
to reverse the policy and to reintroduce the 
subsidy, but, as already explained to the 
Corporation, it had felt unable to accede to 
the request for the same reasons as those given 
by its predecessor. In a statement on Mr. 
Hardie’s resignation which the Minister of 
Supply made to the House of Commons on 
Monday afternoon; he announced that he had 
appointed Sir John Green to be chairman of 
the Corporation. Sir John was formerly the 
deputy chairman. 


Electrical Research Association’s 
Annual Luncheon 


Tse annual luncheon of the Electrical 
Research Association was held at the Connaught 
Rooms on Friday, February 22nd, under the 
chairmanship of Sir George Nelson, the presi- 
dent of the Association. After standing in 
silence in memory of His Late Majesty King 
George VI, the company honoured the Loyal 
Toast. Sir Harold Hartley, who proposed the 
toast of “‘The E.R.A.,” said that Britain’s 
position in the world was largely the result of 
her engineering triumphs during the Industrial 
Revolution. To-day, electricity had a vital 
part to play in British industry and research 
was its major source of strength for the future. 
Speaking of the E.R.A. in particular, Sir Harold 
then reminded his listeners of some of the major 
successes it had achieved in the thirty-odd 
years of its existence. First there was the 
pioneer work on circuit breakers which owed so 
much to the inspiration of Mr. Wedmore, the 
Association’s first director. Next came the 
important matters of evaluation of cable ratings 
and impedances. Then in materials E.R.A. 
researches had covered insulators, dielectrics, 
magnetic materials and high-temperature steels, 
each of which contributed to fundamental 
knowledge and practical usefulness. In Dr. 
Whitehead, the present director of research, 
the E.R.A. had a distinguished investigator 
whose studies in the causes of dielectric break- 
down and transmission problems were out- 





standing. Turning to the Association’s appeal 
for increased subscriptions and the laboratory 
building fund, Sir Harold stressed the need for 
having the money available for immediate use, 
in the hope that the present restrictions on 
capital expenditure would not cause more than 
a brief postponement of work on the new 
laboratory. The idea of a moratorium on 
research was, he said, unthinkable, particularly 
at this time of rapid technical development. 
Sir George Nelson, who responded to the toast, 
warmly endorsed Sir Harold’s plea for the early 
provision of new laboratory facilities. 


The Birmingham Tame and Rea 
District Drainage Board 

THE second post-war report of the Birming- 
ham Tame and Rea District Drainage Board, 
covering the period from 1949 to the end of 
1951, has recently been published. It may be 
recalled that one of the Board’s main problems 
was that of dealing with an increased flow of 
sewage to the Lower Tame Valley, and exten- 
sive reconstruction at the Minworth Works 
has been commenced. Modifications are now 
being made to one-sixth of the bacteria bed 
area, which is to be converted for working 
on the alternating double filtration principle, 
and additional humus tanks are also being 
constructed, the estimated cost of all this 
work being £356,400. The next instalment of 
this improvement scheme consists of the pro- 
vision of sixteen deep circular primary diges- 
tion tanks, 80ft in diameter, 
of reinforced concrete. Only twelve of the 
sixteen tanks will at first be provided with 
floating steel gas collectors. Until new sedi- 
mentation tanks are constructed the remaining 
four tanks will be required for dewatering 
secondary sludges. The proposals also include 
provision of plant for pumping the crude 
sludge, digested sludge and ripe sludge for 
inoculation p , together with plant. for 
circulating and heating the digesting sludge. 
Sludge gas from a contributing population of 
1,021,000 will be collected from the twelve 
tanks, the capacity of which will be 2,250,000 
cubic feet. The gas will be derived from the 
crude sludge, storm water sludge, activated 
sludge and humus sludge, and is estimated to 
amount to 300,000,000 cubic feet per annum. 
By utilising the sludge gas the temperature 
of the digesting sludge will be maintained at 
85 deg. Fah. The estimated cost of this 
proposed sludge digestion plant is £738,900. 
Work was also in progress during the period 
covered by the report at several other installa- 
tions within the Board’s area, details of which 
are given in the report, together with informa- 
tion about proposals which are under considera-. 
tion in the Cole Valley. 


Lloyd’s Register Launch Returns 

Luoyp’s Raaister or Sureprrne has issued 
this week its ‘“‘ Annual Summary of Merchant 
Ships Launched in the World during 1951.” 
During the year 261 ships totalling 1,341,024 
tons were launched in Great Britain and Nor- 
thern Ireland, including eighty-nine steam- 
ships of 380,971 tons, and 172 motorships of 
960,053 tons. The total is 16,454 tons more 
than the previous year and is the highest since 
1930, and represents 36-8 per cent of the world 
output. Included in the returns are nineteen 
ships exceeding 15,000 tons, all of which are 
individually listed; thirty-four vessels of 


between 10,000 and 15,000 tons each ;_ thirty- 
one ships of between 8000 and 10,000° tons 
each and thirty-eight ships of between 4000 
and 8000 tons. The greater number and 


constructed . 


increased size of oil tankers influenced the 
average size of the ships which has risen from 
4820 tons in 1950 to 5138 tons in the year 
under review. Excluding ships of less than 
1000 tons, the oil tankers launched amounted 
to seventy-three of 833,934 tons, the total 
including fourteen steamships of 176,550 tons 
and fifty-nine motorships of 657,384 tons, and 
represented 62-3 per cent of the total output 
for the year. Of the tonnage launched 100 
ships of 602,262 tons, or 44-9 per cent, are 
for registration abroad. Excluding China, 
Poland and Russia, the ships launched abroad 
reached -a total of 761 of 2,301,540 tons, con- 
sisting of 127 steamships of 531,062 tons and 
634 motorships of 1,770,478 tons. The tonnage 
represents an increase of 133,234 tons over the 
previous year and a table gives the totals of 
individual countries, while the fourteen ships 
exceeding 15,000 tons are named. Oil tankers 
totalled seventy-two ships of 703,826 tons, 
including four steamships of 51,468 tons and 
sixty-eight motorships of 652,358 tons, and 
representing a decrease of 261,418 tons, as 
compared with 1950, and 30-6 per cent of the 
total tonnage launched abroad. Details of the 
launch totals of the leading countries abroad 
are given in a series of paragraphs. The world 
total reached 3,642,564 tons an increase of 
149,688 tons over 1950. Motorships formed 
75 per cent of the total as compared with 61 
per cent in the previous year and steamships 
burning oil fuel amounted to 845,000 tons. Oil 
tankers totalled 1,537,760 tons, representing 
42-3 per cent of total output, and 85 per cent 
were motorships, an increase of 21 per cent over 
1950. Of the world total, 457 ships of 2,225,676 
tons or 61-1-per cent, were being built under 
the survey of the Society. 


Statement on Defence, 1952 


In a White Paper on defence, issued last 
week, it was stated that the £4700 million 
programme included £2000 million for pro- 
duction at the price level obtaining at the 
end of 1950. The three-year programme was 
based on the full availability of labour, raw 
materials, machine tools and manufacturing 
capacity, but it is now certain that these 
conditions cannot be satisfied. Economic 
conditions and the fact that 80 per cent of 
the defence production eomes from the metal- 
using industries, which are responsible for a 
large part of our exports, have caused a read- 
justment of the programme. Other factors 
limiting production include the shortage of 
skilled labour in the initial stages and also of 
unskilled labour, particularly in areas with 
competing demands between firms engaged in 
civil, export and defence production. The 
position is illustrated by figures showing that in 
the aircraft industry the labour force was 
150,000, is now 177,000 and is required to in- 
crease by a further 50,000 in the next year. 
Orders are placed for the 35,000 machine tools 
required for the programme and _ deliveries 
from home sources and from abroad are satis- 
factory, but many of the most important have 
yet to be delivered. The raw materials position, 
although. a. matter for concern in certain direc- 
tions, has not proved as serious as expected ; 
nevertheless, the non-essential use of non- 
ferrous metals is restricted. In the 1952-53 
production programme aircraft will account 
for over 20 per cent of the expenditure, 
tanks for another 20 per cent, while ammuni- 
tion and stores total about 25 per cent, and the 
remaining amount will cover such items as 
warship construction and repairs, clothing and 


signal equipment. 
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An Automaton Figure Clock at Nottingham 


. By T. R. ROBINSON, F.B.H.I. 


Clocks which sound the quarters and hours by means of automaton figures, usually 
called ‘‘ jacks,” have been in use for centuries, but are still objects of great interest, 
even in this mechanical age. An attractive example of such a clock recently erected 
above the entrance to a hardware store in Nottingham is here described in detail. A 
number of interesting mechanical problems had to be solved. 


— two most ancient jack-clocks surviving 
in this country—those at Wells Cathedral 
and Rye Church—are world-famous, and 
some of the more modern timekeepers of a 
similar kind have become notable landmarks. 

One of the more novel and attractive of 
these automaton clocks is that recently 
constructed for Lewis and Grundy, Ltd., 
of Pelham Street, Nottingham, and erected 
in @ conspicuous position above the entrance 
to their hardware store premises. It takes 
the form of a'projecting bracket, displaying 
both clock dials and striking jacks as the 
main features of a design that is planned to 
symbolise skilled craftsmanship, as exem- 
plified by the smith, the woodworker and 
the clockmaker. The result, as can be seen 
- in the photographs we reproduce on these 
pages, is a very distinctive timekeeper. 
Although the clock has only been in operation 
for quite a short time, it has already become 
notable in the city. 

The basis of the external bracket consists 
of a massive oak beam, from which are 
suspended a pair of convex copper dials, 
2ft in diameter. These dials are mounted 
back-to-back and encircled by a decorative 
wrought iron surround. The top of the 
beam is suitably broadened to provide a 
platform for two automaton , which 
are designed to represent blacksmiths, stand- 
ing on each side of an anvil, and close beside 
a small forge, which is fixed against the wall 
of the building. 

At each quarter-hour the two smiths 
strike in turn upon their anvil, one blow 
from each announcing the first quarter, two 
blows from each denoting the half-hour, and 
so on. At the hour, after the four quarters 
have been sounded by four blows from each 
smith, there is a pause of a few seconds, 
after which the smith nearest to the end of 
the beam strikes the appropriate number of 
blows to count out the hour. Whilst he’ is 
doing this, the other figure remains stationary 
with his hammer poised in the air. 

The novel aspect of the striking of both 
quarters and hours is that a specially 
designed gong is used in place of bells to 
provide the sound. The loud metallic 
“ clink ” produced by this gong is a remark- 
ably good replica of the familiar hammering 
noise heard in a blacksmith’s shop. The 
realism of the effect is heightened by the 
illumination of the model forge by a fiery 
glow. This glow shows faintly before the 

start to move, increases to a bright 
orange just as the striking begins, and then 
dies out again as the figures come to rest. 

Great care was taken at every point in 
the design of the clock to”ensure that all 
the detail would blend into one harmonious 
whole. The convex dial plates were made 
from hand-hammered copper, waich was 
given an antique finish, with the numerals 
and minute marks applied and finished in 
gold leaf. A somewhat unusual Lombardic 
form of numeral was chosen, and the hands 
were designed on a medieval motif, which 
would accord with the numerals, and, at 
the same time, be clear and readable. 

The wrought iron surround encircling the 


dials is a remarkably fine piece of decorative 
ironwork, made up of scrolls, leaves and 
flowers, all executed in graceful and beauti- 
fully artistic detail which, unfortunately, is 
not fully apparent in the illustrations. The 
entire construction of the surround was 
carried out in Messrs. Lewis and Grundy’s 
own workshops, by Mr. Robert Newton, a 
master craftsman, who has been in the 
service of the firm for well over thirty years. 
Expert opinion seems agreed that the clock 





AUTOMATON FIGURE CLOCK 
surround is one of bis best pieces of work, 
and this is very appropriate, for the part of 
the building from which the clock projects 
stands on the exact site of the old forge with 
which the firm started business. 

When completed, the surround was treated 
with a rust-preventing composition, after 
which the scrolls were painted antique blue, 
and the leaves and flowers were gilt. The 
oak beam, from which the dials and surround 
are suspended, is finished in natural oak 
colour and bears the name of the firm in 
incised and gilt letters of antique design. 
Although, to all appearances, the beam is 
entirely of oak, it is, in reality, cored out to 
enclose a steel girder. This girder affords a 
safe support for the clock dials and the 
automaton figures, and forms both a channel 
and a mounting for the transmission shafts 
and bevel-wheel assemblies which link the 
hands on the dials to the mechanism inside 
the building. The design and construction 
of these shafts and wheels, and of the 12-to-1 
reduction gear units or “motion works” 
behind the centres of the dials, required 
unusual care, especially as the very limited 
space between the dials was further reduced 
by the steel panels necessary to reinforce 
the copper dial plates. The slightly convex 
form of both the dial plates and the steel 
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panels was a helpful factor, and just pep. 
mitted the wheels and their supports to be 
fitted into place, but there is very littl, 
room to spare in the whole lay-out. 

The jacks and their operating mechanign 
presented an even more difficult problem, 
In order to make the blacksmiths as ifelike 
as possible, it was decided that they should 
move both waists and arms, Thi; 
achieved by providing the figures with hi 
joints at both waists and shoulders, anq 
operating these movable portions by interna] 
chain and sprocket mechanisms. The ratigg 
of these linkages are so designed tha‘ body 
and arm movements synchronise exactly, 
causing the smiths to raise their ha:mers 
and strike with them in an astonis\ingly 
natural way. A considerable amouut of 
experimental work was necessary to +t the 
relative movements of arms and _jodies 
correet, and yet to operate them with 4 
single pull-wire from the clock. The first 
model was constructed from Meccano parts, 
and from the data obtained with this 
wooden model was built up. This enabled 
correct ratios of body and arm chain and 
sprocket linkages to be worked out, and it 
was found that an arrangement which gave 
the arms an angular movement of approxi- 
mately double that of the bodies was the 
most realistic. 

The patterns for the actual figures were 
then carved in pear wood by a very skilful 
Nottinghamshire wood carver, who was 
advised by Mr. Newton, and took great care 
to make every detail as characteristic as 
possible. Sectional moulds were then made 
from the patterns and the actual jacks were 
cast in aluminium. Internal spaces were 
cored out in the heads, bodies and legs of the 
jacks to allow room for the operating 
mechanisms, the linkages for which pass 
down through one leg of each jack. The 
operating mechanisms each consist of two 
sprockets and two lengths of light roller 
chain. Each length of chain is attached to 
and coiled round its sprocket, but the second 
length of chain, which operates the arms, is 
attached to the sprocket operating the waist 
movement in such a way as to transmit 
movement to its own sprocket at the 
correctly increased ratio. 

Although identical in construction, the two 
jacks differ considerably in appearance, the 
figure nearest the building being depicted as 
an elderly man and the other a much younger 
craftsman. After completion, the aluminium 
parts of the figures were anodised and then 


- carefully painted in suitable colours by a 


senior student of the Nottingham College of 
Arts and Crafts. The colours chosen were 
selected to offer the best possible contrast, 
and the older smith has grey hair, a grey 
moustache, a blue shirt, and dark grey 
trousers. His companion has brown hair 
and a brown moustache, and is clad in a dark 
red shirt and black trousers. Both figures 
have rolled-up sleeves, and the colour chosen 
for their faces and arms is an effective 
tint, representing the typical tanned skin of a 
smith. 

The hammers which the jacks hold are 
made of duralumin to reduce their weight 
as far as possible, and their form was 
very carefully modelled to the correct shape. 
The correctness of the clasp of the smith’s 
hands on the hammer shafts was also closely 
studied, and checked by observation of 
actual smiths at work. A final item of the 
equipment of the figures is, perhaps, the most 
effective of all and is certainly a point that 
attracts considerable attention. This is the 
fitting of flexible aprons to both smiths. The 
aprons are made of sheet rubber, and they 
move in a very realistic way as the figures 
strike. Even when the figures are not 
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moving the aprons stir in the wind, and so 
give both smiths a strangely lifelike appear- 


The anvil and the forge are both correctly 
shaped scale models of their full-size counter- 

. Mr. Newton supervised the work on 
both aud himself made the delightful array 
of miniature smith’s tools that are hung in 
true blacksmith’s fashion around the forge. 


The five lamps that provide the glow effect’ 


when the jacks are striking are concealed in 
the base of this forge and are coloured dark 
red, bright red, deep orange, light orange, 
and brilliant orange. Switches controlled 
by the clock mechanism illuminate these 
lamps, beginning with the dark red and pro- 
ceeding progressively until the forge is fully 
iluminated by a glow that is cleariy visible, 
even in full daylight. 

The sounding of the notes on the gong at 
the quarters and hours is not produced by 
the blows of the smiths on their anvil. This 
proved to be impracticable, and the method 
finally adopted was to mount the gong in the 
canopy attached to the wall of the building 
above the forge. The gong is a steel ring, 
suspended from leather straps, and it is 
struck by hammers moun on a small 
frame in the canopy, and actuated from the 
same chiming and striking mechanisms that 
operate the automaton figures. The use of a 
single gong for both of the quarter notes and 
the hour note is believed to be unique, as, 
indeed, is the adoption of the “clink” 
smith’s hammer sound in place of bells. 
Quite a lot of research was necessary to find 
a suitable form of gong and almost as much 
was required to determine the best way to 
suspend it. 

A steel ring proved best for the production 
of the correct sound and the use of leather 
straps to support it applied just the right 
amount of damping to the note. The ring 
is hung by the straps from a stout triangular 
metal plate, which is pierced out in the 
centre to provide space for the mounting 
of the two striking hammers, and their 
bearings and check springs. The whole 
assembly is fitted neatly under the canopy 
of the forge, whieh is itself attached to the 
wall of the building, and forms a convenient 
“belfry ” protecting the gong and hammers 
from bad weather conditions. 

The clock mechanism is housed inside the 
building and is mounted on a base which, 
as can be seen from the other photographs, 
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consists of an extension of the same girder 
that reinforces the oak beam of the projecting 
bracket. The girder, which is of box section, 
passes right through the wall of the building 
and extends inwards far enough to form a 
base plate for the timekeeping, chiming and 
striking portions of the clock movement. 
By this arrangement the movement and 
bracket are neatly lined up, the assembly of 
the dial drive shafts and the operating wires 
for the jacks is simplified, and the weights 
of the movement and the external bracket 
largely counterbalance each other, and so 
only impose a straight downward thrust on 
the wall of the building. 

The movement itself is of the electrically 
operated form, and is of unit construction, the 
three main assemblies being mounted in line 





THE JACKS IN ACTION 


on the girder and linked by levers and rods 
so that the timepiece (the centre unit) 


brings the quarter chiming and hour striking’ 


units into operation at the’ appropriate 
moments. The timepiece is driven by a 
synchronous motor which has a _ per- 
manently. magnetised rotor, in order to 
secure a high power output. This motor, 
which is mounted on the front of the box 
casting forming the enclosing case for the 
timepiece reduction gearing, can be seen in 
the centre of the right-hand photograph 
of the movement. This position gives 
maximum accessibility and enables the motor 
to be easily changed if necessary. All the 
bearings of the reduction gear spindles are 
provided with ball bearings, and the whole 
assembly is lubricated from an oil bath at 
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the bottom of the casing into which the 
gears dip and so carry the oil to the various 
frictional points. 

As the frequency of the alternating current 
in the supply mains could not be relied upon 
to provide sufficiently accurate timekeeping 
an ingenious form of monitoring control was 
adopted. To enable this to be applied the 
ratios of the timepiece reduction gearing 
were so designed that the motor advances 
the timepiece gear train and its attached 
hands a distance equal to half a minute in 
about twenty seconds. As this movement 
is completed, a small clutch is automatically 
disengaged, uncoupling the motor from the 
reduction gearing. The motor then runs idly 
at its normal speed, whilst the rest of the 
timepiece mechanism remains stationary. 
Then, at the completion of the true half- 
minute period, approximately ten seconds 
later, an impulse, transmitted from a pre- 
cision master clock, energises an electro- 
magnet, trips a trigger catch and re-engages 
the clutch. This permits the motor to 
re-establish its drive and to propel the 
timepiece forward another half-minute space, 
after which the clutch again interrupts the 
action and the whole cycle is repeated. A 
virtue of this form of timepiece mechanism 
is that the powerful drive, a characteristic 
of a synchronous motor, is retained, but the 
variations in alternating current frequency, 
so often the cause of serious inaccuracies in 
the time shown by “ straight synchronous ” 
clocks, are obviated, for the largest variations 
likely to arise from this cause will not have 
any appreciable effect in so short a period 
as twenty seconds. 

The master clock is of the half-minute 
impulse electrical design, its seconds pen- 
dulum having an “ Invar” rod to minimise 
temperature errors. The pendulum operates 
@ one-wheel counting mechanism, which, in 
turn, governs the release of a gravity arm 
and permits it to fall at intervais of thirty 
seconds. As the arm descends, it delivers 
an impulse to the pendulum in order to 
maintain its swing during the ensuing half-. 
minute, and then closes contacts completing 
a circuit energising an electromagnet which 
raises and resets the gravity arm. As this 
circuit is in series with the magnet 
winding of the clutch release on the syn- 
chronous timepiece, the closing of the con- 
tacts by the gravity arm re-engages the 
clutch and so enables the master clock to 
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control the synchronous timepiece with great 
precision. 

The final spindle of the synchronous time- 
piece rotates once each hour and, in addition 
to driving the transmission shafts leading to 
the two external dials, carries two sets of 
cams, one set controlling the starting up of 
the quarter chiming and hour striking units, 
and the other operating a small switch that 
closes the circuit of the delay-action con- 
tactor connected to the coloured lamps used 
to illuminate the forge. The linkage between 
the timepiece and the chiming and striking 
units is purely mechanical, the cams on the 
timepiece rocking and * let-off ” 
levers, which, by means of pull rods, trip 
the switch levers of the appropriate units 
and so start up their driving motors. The 
quarter chiming let-off lever is actuated by 
a four-stepped cam that releases the lever 
at the conclusion of the fifteenth minute 
of the first, second and third quarters, but 
acts fifteen seconds earlier at the fourth 
quarter in order to enable the chimes to be 
completed before the hour striking com- 
mences. The striking unit let-off lever is 
actuated by a single-stepped cam, which 
releases its lever exactly at the hour. 

In our illustrations of the clock movement, 
the chiming unit on the right and striking 
unit on the left resemble one another in 
general design and are simple mechanisms of 
similar design. Each is driven by a fractional 
horsepower motor, which transmits its power 
to the final or camshaft through a two-stage 
reduction gear. The first stage of gearing i 
by worm and worm wheel, and the second by 
a pair of ordinary spur gears, and the whole 
assembly is enclosed in a box casing, similar 
to that used for the timepiece unit. Lubrica- 
tion is by oil bath and all bearings are fitted 
with ball bearings located in housings in the 
walls of the box casting. To economise 
in space the driving motors are mounted 
vertically and bolted to the stout cast iron 
plates forming the lids of the castings. This 
method overcomes the need for any addi- 
tional bases and couplings to link the motors to 
their reduction gears and enables the servic- 
ing of the motors to be carried out very easily. 

The main spindles of both the chiming and 
striking units project through the walls of the 
box casings in both directions, forward to 
carry the cams and attachments necessary to 
operate the automatic switching mechanisms, 
and backward to carry the main cams used 
to actuate the gong striking hammers and the 
automaton figures. There are four of these 
cams on the rear extension of the chiming 
unit spindle; two of them lift the gong 
hammers and two to control the movements 
of the figures. The gong hammer cams are of 
simple spiral form and have only to lift their 
hammers to the correct height and then 
release them, but the cams operating the 
jacks have a special contour, divided out into 
a one-third to two-thirds ratio, and care- 
fully shaped to give the lifelike movements 
to the figures. The determination of the 
correct form to give these movements called 
for great care, but, in conjunction with the 
chain and sprocket linkages inside the figures, 
they have proved very successful. The rear 
extension of the striking unit spindle is, of 
course, only provided with one gong hammer 
cam and one figure operating cam, but the 
design of these is similar to those on the 
chiming unit. As one of the jacks and one of 
the gong hammers is operated by both 
chiming and striking units, a dual linkage is 
fitted to the connections between the units 
and these hammers. This embodies a “ lost- 
motion ” action, which enables either unit to 
act upon the hammer and jack quite inde- 
pendently of the other. 

The counting mechanisms of the units, 
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which automatically return the switches con- 
trolling the driving motors to their “ off” 
positions when the correct quarter or hour 
has been sounded, are of the locking plate 
type. The~ locking plates, which are a 
form of “count wheel,” are designed to 
revolve once during the sounding of the four 
quarters in the case of the chiming unit and 
once in twelve hours on the striking unit. On 
the side of each wheel is a ring or flange, 
which is pierced with a series of appropriately 
spaced slots. A small blade attached to the 
count lever of the switching mechanism is 
80 positioned that it can fall on to the flange 
or into any one of the slots when the rotation 
of the locking plate brings them into line 
with it. 

When one of the let-off levers on the time- 
piece starts the motor of a unit by tripping 
its switch the blade, which has been resting 
in One of the slots in the locking plate whilst 
the unit is out of action, is raised with the 
lifting of the count lever by a small cam 
mounted on the extended front end of the 
main spindle of the unit. As this cam raises 
the count lever to its highest point a small 
rocking catch, pivoted on one end of the lever, 
moves to a position where it can trip the 
driving motor switch back to its “off” 
position as the lever falls again. 

In the meantime the running of the unit has 
rotated the locking plate to a position which 
has brought a portion of the flange under the 
blade on the count lever. Then, although the 
contour of the small cam on the main spindle 
of the unit offers the lever an opportunity to 
fall each time the spindle completes a rotation, 
the lever is prevented from descending its 
full distance until further rotation of the 
locking plate has brought the next slot in the 
flange into line with the blade. As soon as 
this occurs the small cam can drop the lever 
the full distance, tripping the motor switch 
and bringing the unit to rest. Thus it will 
be seen that, by providing a suitable ratio 
of drive between the main spindles of the 
units and their locking plates, and by spacing 
the slots in the flanges at the correct intervals, 
it can be ensured that the units will sound 
the correct sequences of blows at the quarters 
or hours. 

On the chiming unit the locking plate is 
conveniently driven by a pinion on the main 
spindle, which has a ratio of 10 to 1 with a 
gear wheel forming part of the locking plate 
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itself. On the striking unit, where 
locking plate requires a ratio of 78 to | _ 
the main a sre it is provided with seventy. 
eight ratchet teeth instead of a gear whe 
and is driven by a pawl mounted on a 
lever, which is pivoted concentrically with 
the locking plate, but is free to move ind. 
pendently of it. This lever is moved jn , 
backward and forward direction by a smajj 
additional cam on the main spindle fo 
distance sufficient to propel the lock 
plate forward tooth by tooth. A secon 
spring-loaded pawl mounted on the frame of 
the unit acts as a back stop and preveny 
the ‘locking plate from moving back. 
wards as the driving pawl steps back ove 
the teeth. 

The units are driven by Lancaghiy 
Dynamo and Crypto capacitor motors which 
have proved particularly suitable for the pur. 
pose. Their condensers and main switch amp 
mounted on the wall behind the clock move. 
ment, and their wiring is arranged to ly 
separate from that used for the forge lamps 
and the flood lamps used to illuminate the 
bracket during the hours of darkness. 4 
characteristic of the whole mechanism is the 
quietness of its operation. This is a useful 
point, for the movement is contained in g 
cupboard in one of the offices in the building, 
and noisy running would be a nuisance. 

As previously mentioned, a considerable 
part of the work involved in the construction 
of the bracket was carried out in Messm, 
Lewis and Grundy’s own workshops. The 
clock movement and its associated dials 
and mechanism were constructed by Messrs, 
G. and F. Cope and Co., of Lenton, Notting. 
ham, and that firm also supplied the jacks 
and their internal operating linkages. The 
clock represents one of the smallest, as well 
as the most unusual, of the ‘“ tower ”’ clocks 
made by the firm. By an odd coincidence 
the nearest public clock to it is the largest 
of Messrs. Cope’s timekeepers, the huge Cam. 
bridge quarter chiming clock in the dome of 
Nottingham Council House. 

The performance of the Lewis and Grundy 
clock has been very satisfactory ever since 
its erection, and the action of the jacks is 
usually watched by a considerable crowd of 
shoppers and passers-by, many of whom 
wait quite a considerable time to watch 
“The Smiths of Pelham Street ” announce 
the quarters and hours. 


A Note on the Effect of Transient Forces 


By T. M. CHARLTON 


force-time curve of one kind of tran- 
sient force is shown in Fig. 1. For pur- 
poses of analysis such a force can be con- 
sidered as consisting of an infinite number of 
force “ steps ”’ or, alternatively, as an infinite 
number of impulses, as observed by Duhamel. 
The methods of Fourier can also be employed 
and while his integral form is exact, it is not 
always convenient for practical problems 
where the equation of the force-time curve 
cannot be found. It is, however, — to 
employ a finite number of terms of a Fourier 
series to represent a wide variety of transient 
forces which are free from intermediate dis- 
continuities, provided that proper account 
is taken of the boundary conditions. All of 
these methods are generally only convenient 
for linear systems and the statements which 
follow are subject to this reservation. 

In order to illustrate the methods reference 
will be made to a simple dynamical system 
consisting of a mass M suspended by a linear 
spring of stiffness k, as shown in Fig. 2. If 


the force shown in Fig. 1 is applied to the 
mass at the instant t—0, and if it is considered 
as being built up by an infinite number of 
(positive and negative) steps, in the manner 
shown, the response of the system at instant 7 
due to an elementary step force which was 
applied at the instant ¢ is :— 
by=8FXA(T—t) . . « (I) 

where A(t) is the response of the system at 
any instant ¢ due to a unit step force applied 
at the instant t=0. It is sometimes called 
the “ indicial admittance ” of the system. 

Thus the total response of the system at the 
instant 7’ will be the sum of the responses of 
the system to all of the elementary step 
forces which have been applied between the 
instants t==0 and t=7' :— 
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therefore 
T 
dF 
vem | . A(T —t) . dt (3) 


which is the equation for the response and 
can only be employed when F(t) is known. 
It is a form of Duhamel’s integral; if the 
force has a value different from zero at 
t=0, a further term F, . A(7') must clearly 
be added. 


On the other hand, if the force F(t) is con- | 


sidered as an infinite number of impulses, the 
response of the system at the instant 7 due 
to an elementary impulse F(t). d¢ at the 
instant ¢ is 
Sy=F(t)xA(T—t). Bt. . (4) 

where h(t) is the response of the system at 
the instant ¢ due to a unit impulse applied to 
it at the instant ¢=0. 

For the total response at the instant 7’ the 
sum of the elementary responses must be 
taken thus :— 


T 
Yp= UF (t) . h(T—1t) . dt (5) 


or 
T 
vre=J/ F(t) .MT—t). dt. (6) 
0 


Equations (3) and (6) must be identical and if 
A(t) =h(t), integration of the former by 


will yield the latter. The form of 
equation (6) lends itself to numerical com- 
putations by finite differences. Equations 
(3) and (6) are of general application to linear 


ms. 

The third method using Fourier series to 
represent F(t) poses that F(t) is the first 
half-cycle of a periodic force and by virtue of 
this a half-range series can be employed. A 
half-range series consists wholly of either 
sines or cosines together with a constant to 
suit the chosen datum of the force. Thus, for 
the case under consideration, 


F(t)=a, sin wt+a, sin 2wt+ .. 


+p sin nowt (7i) 
or 
P(t) =bo +b, cos wt-+b, cos 2wt+ . . 
+bny cos nut Fa ada (7ii) 
where w=7/t’ and ¢’ is the duration of the 
force F(t). 
The coefficients aji=1, 2, ..mn) and 


b, (i=0, 1, 2,..”) are determined in the 
usual manner for Fourier series. Thus, to 
determine a,, say, it is first necessary to 
multiply both sides of equation (7i) by 
sin rwt and integrate throughout between the 
limits t=0 and t=t’ as follows :— 


f F(t) sin iat dheatiada wt. sin ret. dt 
0 o 


taakite 2Qet . sinret . dt+ 


o 
Hus Poy pe rot. dt+.. . (8) 


On the right-hand side all terms will be zero 
except for that containing a,, which simplifies 
toa, . t’/2, therefore 
Ke 
«=p [ FO . sin ret . di 


0 


(9) 


For numerical <—e this integral can be 
expressed approximately as a summation as 
follows :-— 
a te 
Opa ay dF .sinrat. At . 
i=o 
where N represents the number of ordinates 
chosen, spaced At apart. The procedure for 


(10) 
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finding b, is similar to this, but multiplication 
throughout by cos rwt instead of sin rwt is 


necessary. 

Having expressed F(t) as the first half- 
eycle of a periodic force in series form, it can 
be used to study the behaviour of a system, 
resulting from application of the force. For 
this purpose the equation of motion of the 
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FIG. 1—TRANSIENT FORCE TIME CURVE 





FiG. 2—MASS SUSPENDED BY LINEAR SPRING 


system is first written down and solved in the 
usual manner for an applied force repre- 
sented by the series. Thus, for the simple 
spring system 
M d*y ms ‘ 
qe tk . y=, sin wt+a, sin 2at+ .. 


+ansin not . (11) 


the solution of which is 
rn 


1 2 
y=A sin pt+B cos BE > aro ay sin rat 
r=1 


(12) 
where 


rn kg 
ery > ange M? 
and the constant coefficients A and B of the 
terms which represent the free vibrations of 
the system are found by referring to the 
initial (boundary) conditions. Thus, if 


y= =0 at t=0, i.e., the system is at rest 
when the force is applied, then 
r=n 


1 


aan,” .ro; B=0. 


Pp 
“ip — Pe?) 


The response represented by equation (12) 
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is, however, only applicable for the duration 
of the force ; it is therefore necessary to con- 
sider the conditions of the system at the 
instant ¢’ to determine the magnitude of the 
free vibrations which remain when the force 
disappears. Thus, the total response can be 
represented as follows :— 


y=A sin pi+B cos pt 


r=n t’ 
1 Pp? ; ; 
TEL ra) sin rel (138i) 


and 
ico 


y=C sin p(t—t’}+Dcos p(t—t’)| . (18ii) 





t 


where the first expression gives the 
motion while the force is present and the 
second expression gives the free vibrations 
which remain after the force has ceased to 
operate. 

For further illustration suppose that a 
transient force represented by the first half- 
cycle of a sinusoidal force F(t)=a sin wt is 
applied to the simple spring system at t=0, 


where w=—>. The response will therefore be 


t’ 


y=A sin pt+B cos pt 











v 
a | eee 
+; ‘i wa wl (14i) 
0 
and 
y=C sin p(t—t’)+D cos p(t—t’)| . (14ii) 
e” 
d 
If y=5; =0 at t=0 
mr... P om 
A= i‘ @oey 03 B 0 (15) 


Now, at t=?’, remembering that’sin wt’=0, 
p 





a : is 
y=—j° (pe) ' @.sin pt’/=D . (16) 
and since cos wt’=—1, 
dy a p* # ‘ 
pk. SE ee SOE = 17°. 
ai i‘ ip—oh «(1+ cos pi’)=Cp (17) 
Therefore 
a P , 
er? eee 5 8 
On Giana ee Nee 


The response can thus be written finally as 
follows :— 
t 


a p> (fo. : ) 
y= —= —* _{— 5 a= t}i . 
ncaa (p?—a*)\p sin pt—sin @ 


0 


(19i) 





and 


*t 

y= -+ . ae sin pt+ sin pt-)| [assy 
In fact the free vibrations of the system 
will gradually be damped out, although 
from the analysis, in which damping 
has been neglected for the sake of simplicity, 
it appears that they will continue for an 
infinite length of time. 

It is also possible to determine the response 
by means of either equation (3) or equation 
(6), having expressed the force in series form 
as described above. Thus, if the force can 
be represented as the first half-cycle of a 
sinusoidal force asinwt, the response at the 
instant 7'>?’ given by equation (3) will be 


T 
yr=aa| {cos at. A(T —t)dt 


0 


T 
— | cos at. act oat| (20) 
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or by equation (6) 
T 
veal fein at .h(T —i)dt 


= faim ot nna] ae 
v 


For the simple spring system 
A()=;(1- cos pt) and h(t)=> sin pt . (22) 
Substituting the expression for A(?) in 
equation (20), 


aw 7 
a Jove et{1—cos p(T —t)}dt 


T 
~ fos wt{1-— cos per | . (23) 
Pa 


Alternatively, substituting the expression for 
A(t) in equation (21), 


y= fein wi . sin p(T’ —i)dt 


T 
—/ sin at. sin pint | (24) 
9” 

Both of these response equations simplify to 
give the same result as equation (19ii); the 
only difference is that for clarity the response 
at a particular instant ‘=7' is given. If 
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T<t’ only the first of the two integrals of 
equations (23) and (24) need be considered, 
— equation (19i) will be obtained in terms 
of 7. 

It will be noted that the physical implica- 
tion of equations (20) and (21) is that the 
transient force is equivalent to a periodic 
force which is eliminated after the first 
half cycle by applying an identical force in 
opposition at the instant t=?'. Such a 
conception could have been employed for 
finding C and D of equations (13). 


Although some of the analysis considered © 


could be curtailed considerably if the 
methods of the operational calculus were 
employed, the approach adopted shows 
clearly the various stages of the response 
of a system to a transient force. An interest- 
ing property of Duhamel’s integral is that 
for an appiied force having a frequency equal 
to the resonant frequency, it yields an 
expression for the response of the system 
which indicates that if the force persists the 
response will theoretically attain an infinite 
value after an infinite period of time has 
elapsed. The usual approach however, re- 
quires for the case of resonancea n odified form 
of particular solution (of the type K? cos pt) 
which takes into account the true physical 
conception. 


Opencast Ironstone 


Mining 
A new method of overburden blasting has been developed for the fragmentation of a 
seam of limestone in the opencast ironstone mines at Corby, Northamptonshire, of 
Stewarts and Lloyds Minerals, Lid., to make possible the safe and economic 
operation of a 1650-ton walking dragline in close proximity to the highwall edge. 


With this method 


horizontal blast holes are drilled below the limestone 


formation with a new design of drilling rig and the stone is fragmented by what 


1s known as “ buffer blasting.” 
HEN we visited the ironstone quarries of 
Stewarts and Lloyds Minerals, Ltd., in 
October last to see the new 20 cubic yards walk- 
ing dragline, described in our issues of November 
2 and 9, 1951, we found an interesting method 
of working had been developed to make 
possible the full economic use of the machine. 
Brief notes on this method were given in the 
presidential address to the Iron and Steel In- 
stitute by Mr. J. R. Menzies-Wilson, and a 
paper by Mr. R. B. Beilby at the UNESCO con- 
ference on the conservation and utilisation of 
resources. As the new and somewhat unusual 
methods are now successfully operating, we 
think that some notes on them will be of in- 
terest to our readers. 

It should first be pointed out that the over- 
burden in the areas in which the new dragline 
is working is generally over 70ft deep and covers 
@ seam of workable ironstone with an average 
thickness of 7ft to 8ft. This overburden con- 
sists of Lower Estuarine clays, settled upon the 
Northampton sand ironstone, followed by 
Lincolnshire limestone, Upper Estuarine clay, 
Great Oolite limestone, Great Oolite clays, and 
boulder or glacial clay. It will be appreciated 
that the problem of stripping the ironstone with 
a ine was accentuated by the presence of 
the bed of limestone, which is up to 30ft thick, 
in the overburden. In some parts this bed 
consists of reasonably friable stone, except for a 
heavy band up to 5ft to 6ft thick at the base ; 
but in general the whole bed is composed of 
heavy limestone bands, which cannot be handled 
by dragline methods without good preliminary 
fragmentation. 

The overburden working system followed at 
the quarries can be followed with reference to 
one of the diagrams we reproduce. The over- 
burden is stripped, employing a two-bench 
operation with the first or top bench excavated 
to within a few feet of the limestone, and the 
walking dragline, which weighs about 1650 tons, 
rests on this overburden bench in advance of the 
eut during its operation cycle. It was the 


speedy and effective fragmentation of this lime- 
stone in advance of the dragline which intro- 
duced new problems. Such fragmentation was 
called for with a minimum degree of displace- 
ment of material, so that a reasonably level bed 
would be produced as well as one which was 
stable enough to support the great weight of the 
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machine when working close to the edge 
highwall or i aay oo 
Up to the time the new method was intro 
duced limestone below the surface was broken 
up by sinking vertical bores from above with 
percussion or rotary drills and blasting with 
explosive charges. This method had throe main 
drawbacks which made it unsuitable fo use jn 
preparation of workings for the new vagline 
First, owing to the jointing of the |i: Lestone 
and the fissures it was not possible to «« good 
fragmentation, and large blocks of 15 «ng ang 
more were left to be handled. Such: blocks 
could not be dealt with under normal dragline 
methods of working, and would have needed 
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special individual treatment involving loss of 
time, and expense. Secondly, it frequently left 
an uneven bed and. one on which the stability 
of the machine would be questionable when 
working near the edge of the highwall. Thirdly, 
it was relatively slow, and, in order to keep a 
sufficient distance ahead of the new dragline 
with its high speed of working, would have 
necessitated a large increase in the number of 
gangs of drillers employed. 

With these three facts in mind; the firm 
decided to investigate new methods of blasting 
and embark upon a series of experiments before 
the dragline was installed at the quarries. 
These investigations were started in 1947 and 
no less than seventeen major series of experfi- 
ments were carried out during the four years 
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which followed. As @ result of the investiga- 
tions there has been developed a new and 
y method of fragmentation which departs 
from ©!| previous practice based upon the prin- 
ciple that explosiye charges must be fired in 
contact with the rock itself to be effective. 

It was found that by firing charges in holes 
drilled horizontally in the sands and clays just 
pelow the base of the limestone seam effective 

.entation was obtained. In an explosion 
jn such @ hole the mass of limestone is lifted 
gome inches and breaks into fragments of suit- 
able size for handling by a dragline bucket. 
The firm and even surface left after blasting on 
the overburden limestone bench provides a road 
over which the dragline can walk with ease. 

Successful fragmentation having been 
obtained with a good surface, a second essential 
factor—retention of stability of the highwall— 
was the next problem. This stability has been 
obtained’ by: a further development brought 
about by the experiments; it is known as 
“buffer blasting.” By this method the hori- 
zontal holes are driven to a depth of 80ft to 85ft 
when the actual width of the cut to be taken by 
the dragline is only about 50ft. The whole of 
the explosive charge is placed in the back 50ft 





SURFACE FRAGMENTATION AFTER BLASTING 


of the hole andthe front 30ft—fragmented in 
prior blasting—is stemmed. Thus the actual 
blasting of the limestone is always effected at 
least 30ft behind» the face of the highwall, 
which is removed progressively in 50ft widths. 

As can be seen in the diagram, the holes are 
drilled in a line below the limestone at intervals 
of about 17ft, and in each the charges are 
“ deck-loaded.”” At the back of the bore three 
charges of 50 lb are spaced 5ft apart and then 
at the same distance is first a 75 lb charge and 
then one of 25 lb. The outer 30ft of the hole is 
then stemmed. The 25 lb charge is used at the 
front because it is in relatively close proximity 
to material already fragmented, and it has been 
found that use of a full 50lb charge has a 
tendency to’ damage the highwall. The placing 
of a heavier 75 lb charge 5ft further in ensures 
that full fragmentation does take place without 
danger to the highwail. 

If an obstruction is encountered when drilling 
a hole through the sand and clay below the 
limestone no attempt. is made to drive through 
it. Such an obstruction (whilst rare) generally 
consists of a block of limestone projecting 
below the main seam and—other than by slow 
expensive drilling or excessive wear on the tools 
—there is no means of telling its possible extent. 
A small o) , usually one of 25 lb, is placed 
at the back of the hole, if it is not very deep, and 
it is in the usual way for blasting. 
The next hole is then pitched a little closer than 
the standard 17ft and the charge increased to 
ensure fragmentation of all the limestone in the 
area, 

The explosive used for all blasting work 
at the quarry is opencast gelignite and 
“Cordtex.’ . detonating fuse is used to 
initiate the blasting. For charging purposes 
a standard 5in diameter, 25lb cartridge. has. 


’ gould be further mi 
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been adopted and a special cardboard cone 
is attached to the primer cartridge in each 
hole. These cones serve to deflect loose sand 
and help to consolidate the loose sides as 
the cartridge is pushed into the blast hole. 
During the experiments it was found that 
upheaval of the surface and excessive spillage 
from the highwall with the explosive charges 
imi using milli-second 
delay action detonators to fire the charges in a 
set sequence, instead of exploding all the charges 
at the same instant. One of the photographs 
we reproduce shows the small degree of surface 
fragmentation over a blast hole some 48ft in 
from the highwall. The area disturbed when 
blasting is very limited and now, in practice, it 
is being carried out quite a short distance 
ahead of actual working without interference 
with normal dragline operation. 

For the work of drilling the deep horizontal 
blast holes in the highwall the firm has developed 
the ial equipment shown in another of our 
illustrations. This equipment consists essen- 
tially of a crawler bucket excavator, to the 
boom of which is fitted a working platform 
carrying a McCarthy petrol-engine-driven earth 
and rock boring machine. With this- machine 
horizontal 6in diameter holes up to 85ft deep 
can be driven in about fifty-five minutes in the 
highwall. As the drills work only in strong 
sands and clays, the wear on the bits is negli- 
gible. It is interesting to compare this speed 
with that of the vertical churn drills used in the 
original method and which drove holes through 
the limestone at a speed of about 10ft per hour, 
the rate of tool wear being relatively high. 

The drilling platform is hinged on the top of 
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the boom and at its rear end is hinged to and 
supported by a heavy strut member. The lower 
part of the strut carries a rack, and through a 
spur gear it is connected to a hinged support 
member on the boom. In operation, as the 
boom is raised or lowered to position the drilling 
platform in aceordance with the height of. the 
hole to be drilled in the highwall, the strut 
length is varied through the rack and pinion to 
maintain the platform level at all angles of the 
boom. The machine thus has a high degree of 


. mobility on its crawler tracks to give a speedy 


movement between drilling positions, and it 
provides a rigid platform easily adjustable for 
height to suit the varying levels of limestone 
strata. 

The drilling machine itself consists of an air- 
cooled engine, which through a four-speed 
reversible gearbox rotates a heavy coupling to 
which the drilling auger is connected by means 
of a square section pin. Drilling speeds from 
15 r.p.m. to 350 r.p.m. are available. This unit 
is mounted on two heavy channel section 
beams, along each of which a length of roller 
chain is fastened to form a rack. A pinion 
driven from the engine and actuated by a 
hydraulic cylinder meshes with the roller chain 
and racks and moves the drilling unit along the 
beams to feed the augers forward when drilling 
is in progress. Each auger is 6ft long and when 
one has been drilled to its full depth in the hole 
it is uncoupled and the drilling unit is run back. 
Another auger is then coupled between the unit 
and the length in the hole. This drilling cycle 
is repeated unti] the required depth is reached, 

When the drilling rig was first used in the 
experimental stages the platform was positioned 
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GUIDE TUBE WITH RUBBER LINER 


against the highwall, but owing to an unfor- 
tunate accident, when a large piece of rock fell 
down during the drilling operation, it was 
decided to perform the operation with the rig 
set some distance from the wall. A steel tube 
some 17ft long was therefore inserted between 
the highwall and a bracket at the front of the 
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platform so that the equipment cculd be located 
a safe distance from the face. The augers are 
driven through this tube into the wall. An 
unforeseen advantage was obtained by the 
introduction of the tube, for, in addition to 
spacing the rig from the wall, it has been adapted 
to provide an effective guide and prevent the 
bit chattering during the auger’s initial contact 
with the uneven face of the wall. The leading 
edge of the tube is made with cutting teeth, and 
by rotating it with the drilling machine it is 
forced into the face of the wall to a depth of 
some 18in before its rear end is locked in 


- brackets at the front of the platform ready for 


the normal drilling operation. 

All of the designer’s troubles were not over 
when the spacing and guide tube method was 
introduced, as, under the acts controlling the 
use of explosives, it is not permitted to pass 
charges of explosive through an orifice in direct 
contact with ferrous metal. This difficulty was 
overcome by inserting a length of rubber hose 
to form an insulated lining in the tube before 
the charges are passed through. During the 
drilling operation a proportion of the sandy 
gummings brought out of the hole by the auger 
are retained on the platform and used for 
stemming the hole in front of the charges. 

In a series of drillings carried out in the final 
series of experiments each of fifty holes 80ft 
deep was drilled in an average time of just under 
fifty-two minutes and charged in an average 
time of a little over twenty-seven minutes. To 
do this work a team of two men with one drilling 
rig took about eighteen shifts, and it is interest- 
ing to note that to prepare a similar area by the 
old vertical drilling and blasting methods at 
least five men would have been needed to work 
twe y-four shifts. 


1800 H.P. Articulated Electric Locomotive 
for New Zealand 


Seven 1800 h.p. articulated electric locomotives with B.-B,—B, axle arrangement 
were ordered in 1946 by the New Zealand Government Railways system. They are 
needed to augment the existing services operated by 1240 h.p. electric locomotives in 
the Wellington area and to work new services on the 23-mile extension of the existing 
electrification to Upper Hutt. The required performance, hauling 600-ton freight 
trains and 400-ton passenger trains, and the design that was evolved to meet the 
specification, form the subject of this article. 


N our review of electrical engineering in 1951 

(January 25th issue, page 144) we gave a 
short description of the first of seven 1800 h.p. 
electric locomotives which are being supplied 
by the English Electric Company, Ltd., for 
service on the New Zealand Government Rail- 
ways system in the neighbourhood of Welling- 
ton. A more detailed account of these locomo- 
tives is given herewith. 

The main considerations that determined the 
design of the locomotives were the lightweight 
track and foundations and the’sharp curves and 
severe gradients that characterise the system. 
The track gauge is 3ft 6in and the loading gauge 
is severely restricted by a series of short single- 
line tunnels south of the terminal station of 
Paekakariki, 26 miles distant from Wellington. 
Much of the track consists of 70 lb per yard 
rail, secured to wooden sleepers by means ‘of 
spikes, and this results in the maximum ‘per- 
mitted axle load being limited to 124 tons with 


@ maximum service speed of 55 m.p.h. In 
addition there are severe curves and gradients 
of up to 1 in 57. 

Current collection is from an overhead con- 
tact wire at 1500V d.c., the supply being taken 
from mercury arc rectifier substations fed from 
the State hydro-electric power network. As 
Paekakariki is on the trunk line between 
Wellington and Auckland, the 1240 h.p. electric 
locomotives already in service are used for 
hauling passenger, goods and mixed-traffic 
trains ; the passenger trains vary between 200 
and 400 tons and are non-stop between ter- 
minals. The goods and mixed-traffic trains, 
to a maximum of 500 tons, are run both non- 
stop and stopping at all stations. The demand 
for high schedule speeds, with heavier trailing 
loads, resulted in the following performance 
being specified for the new locomotives. 

First, with freight trains, one locomotive was 
required: to haul 600 tons trailing, between 
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Wellington and Upper Hutt at a free-runy; 
speed of 30 m.p.h., and be capable of starti 
a 500-ton train on a | in 57 up grade and con. 
tinuing to run. Secondly, with passenger traing 
one locomotive was required to haul 400 tons 
trailing, between Wellington and Upper Hutt 
at a speed of 55 m.p.h. on level tangent track 
with @ maximum safe speed of 60 m.p.h. To 
meet these requirements a locomotive wag 
designed with the leading particulars shown in 
the accompanying table and outline drawing, 
Main Partioulare of 1800 H.P. Articulated Locomotive 


Wheel arrangement ... B,-B,-B, 
Locomotive weight ... ... 76 tons 
Maximum axle load 124 tons 
Track gauge... ... ... 3ft 6in 
Length over draw gear ... 62ft 
Maximum height ... ... I1ft Qin 
Maximum width ... ... 8ft Gin 
Wheel diameter oe cee) BEG O}in 
Nominal d.c. voltage --» 1500 
Number of traction motors Six 
Motor groupings ... ... Six, three and two in series 
One-hour rating of traction 
DAOUOE: ces acs sce cae, SOD. 
Continuous rating of trac- 
tion motor ... ... ... 250h.p. 
Geerratio ... ... ... ... 61/17 
Weak field position ... Two for each motor group. 
ing 
Ventilating air per motor... 1500 cubic feet per minute 
Locomotive rating at 1500 
line volte : 
Full field one-hour rating 23,300 lb T.E. at 28 m.p.h, 
Full field continuous rat- 
ess 18,400 Ib T.E. at 30 m.p.h, 


Motor characteristic and locomotive perform. 
ance curves are reproduced o ite. The 
locomotive tractive effort feed “deoves have 
been drawn in the full, intermediate and weak 
field positions for each of the three motor 
groupings and the train resistance curves, for 
the trailing loads specified, have been super. 
imposed. 

As far as the New Zealand Government 
Railways and British manufacturers are con- 
cerned, the articulated design of superstructure 
is an innovation, which offers definite advantage 
on railways using lightweight track which is 
curved and constructed on light 
foundations. Briefly, each half superstructure 
is carried on centre bearings and is 
by side rubbing blocks on the centre 
only. This provides virtually three-point 
suspension for the half superstructures and 
leaves the outer bogies free to accommodate 
themselves to track inequalities without in- 
fluencing the weight distributing at the rails. 
The movement of the bogies relative to the 
superstructure is only approximately one-half 
of that for a completely rigid superstructure 
and the side forces on the track and the 
clearances to track structures are appreciably 
reduced. Such a design also permits the 
overall length to be greater than that of a 
single superstructure locomotive and facilitates 
the accommodation of the electrical equipment. 

The locomotive consists of two articulated 
superstructures mounted on three two-axle 
motored bogies, and has a driver’s cab at each 
free end. Each half body is built up from an 
underframe comprising two central and two 
outer longitudinal channel sections running 
along the full length of the body, suitably 
riveted together and braced with cross members 
and plates, The floor is covered overall with 
tin steel plate. The space between the centre 
longitudinal is utilised to form air ducts for 
traction motor ventilation. Cooling air is led 
to individual traction motors through fabri- 
cated elbows and flexible bellows connections. 
Removable covers are fitted on the underside 
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of each duct to provide good accessibility for 

jodic cleaning. 

Steel dragbox castings are riveted between 
the centre longitudinal at the outer ends and 
gooommodate New Zealand standard Janney 
Yoke drawgear incorporating special rubber 
springs. The buffer beams are single steel 
Jates, to which are fixed tubular cow-catchers 
with shunter steps. Steel castings forming the 
bogie and articulation centre are riveted 
between the centre longitudinals at the articula- 
tion. Lifting hook bosses and rerailing brackets 
are riveted to the outer channel sections, there 
being four of each per half superstructure. 

On each half underframe a body is built up, 
consisting of a pressed steel driver’s cab and a 
high-tension compartment fabricated from 
sheet steel, riveted and welded to angle and 
channel section framing members. Access to 
the driver’s cab from rail level is by a footstep 
bolted to the adjacent bogie and a single door 
in the cab side. Half-drop windows are fitted 
in and opposite to each door. 

The driver occupies a central driving position 
immediately behind three toughened glass 
windows. The adjustable bucket seat is 
equipped with sponge rubber seat cushions, 
finished in hide, and is within easy reach of the 
brake valves and master controller on the left 
and right-hand side respectively. Most of the 
instruments are housed in a centrally disposed 
hinged instrument panel, the brake gauges and 
speedometer being mounted on the centre 
window pillars. The window is equipped with 
a sun visor and an air-operated windscreen 
wiper. The hand brake is to the left of the 
brake valves and operates the brake gear on the 
adjacent bogie only. Large-capacity sand 
boxes are fitted, one in each leading corner of 
the cab. 

Two main resistance compartments are built 
behind each driver’s cab and are separated by a 
central corridor. Removable covers allow 
access to be gained from the corridor. The 
resistance frames are supported on fabricated 
brackets and are self-ventilated with air drawn 
through louvres in hinged doors in the loco- 
motive sides. Guide vanes ensure that the air 
is distributed evenly over the underside of the 
resistances. The roof over each of the two com- 

partments carries a pantograph and air exhaust 
cowls and is removable to allow the resistance 
frames to be withdrawn. 

The main electrical compartments are 
situated behind the resistance compartments 
and extend 'to the articulation in each case. 
They house the main equipment frames and 
auxiliary machines; Air for ventilating the 
traction motors is drawn in through oil-wetted 
filters in the locomotive sides. Hinged access 
doors are provided to enable the auxiliary 
machines to be easily withdrawn during 
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Motor Groupings and Resistance Notch Positions 





First group -| Series ... .| Six motors in series 
Second group ...| Series parallel 
Third group -| Parallel 


-| Two parallel groups of three motors in series 


-| Three parallel groups of two motors in series 


.| 14 resistance notches 
.| 8 resistance notches 


.| 7 resistance notches 








overhauls. The flexible connection between 
the superstructure consists of a canvas vestibule 
supported on lazy tongs. 

The bogies are of cast steel construction, the 
side frames, transoms and headstocks forming 
a one-piece casting complete with brackets for 
the bolster swing links and brake hangers. The 
design is such that the laminated springs and 
axleboxes are fully exposed for easy inspection 
and maintenance. The load from the super- 
structure is carried on large centre castings, the 
upper casting being attached to the underframe 
and the lower casting to the bolster. Side 
bearings with renewable faces are located at 
wide centres on the top face of the bolster to 
provide a large restoring couple to counteract 
the roll of the superstructure. The bolster 
itself is also a one-piece casting and is carried 
on a cast steel spring plank through four nests 
of coil springs and two semi-elliptic springs. 
Four inclined swing links outside the bogie 
frames support the spring plank and the springs 
are @ so that they can be renewed with- 
out lifting the superstructure off the bogies. 
Side movement of the bolster is controlled by 
the centralising action of the coil springs and 
the maximum movement is limited by rubber 
stops fitted inside the bogie frames. 

On each bogie the two motored axles carry 
rolled steel disc wheels with renewable steel 
tyres. A double roller bearing is fitted outside 
each wheel centre and each wheel is sprung by 
laminated bearings and auxiliary coil springs. 
Two brake cylinders are carried on each bogie 
and operate two clasp brake blocks per wheel 


through equalised brake rigging and two auto- 
matic air-operated slack adjusters. 

Air for braking, control and auxiliary 
operation is provided by two motor-driven 
compressors, one in each half superstructure, 
and is supplied to four reservoirs through under- 
frame mounted cooling pipes. The locomotive 
is fitted with both automatic and independent 
air valves and brake pipes are provided for use 
with air brakes stock. Pneumatic sanding gear 
operated on the leading sides of the outer pairs 
of wheels of the end bogies only. 

Tractive effort is provided by six axle-hung, 
nose suspended, force ventilated traction 
motors driving the axles through spur gearing. 
The motors and their groupings are controlled 
from one of the two master controllers which 
operate the high-tension electro-pneumatic 
control equipment mounted in a frame in each 
half body through unit train lines. The control 
scheme provides for three separate groupings 
of the traction motors arranged in series with 
various groupings of the self-ventilated main 
starting resistances. These motor groupings 


and the corresponding resistances notch 
positions of the master controller are 
tabulated above. 


Shunt transition is provided between motor 
groupings, and combined field-divert and field 
tap control of the traction motor fields gives 
three free-running notch positions for each 
motor grouping. The main items of high- 
tension equipment required to provide these 
connections are listed below with details of the 
function’ of each item. 


Control Switching Arrangements 
Item Function 
Four line breakers +++ «s+ «se ‘Two groups of two line breakers in series ; to operate to establish the power feeds 


to the hi 


-tension control equipment and operate in conjunction with two of 


the resistance contactors to break the power circuits under fault conditions. 


Six motor contactors 
Seventeen resistance contactors ... To cut out the main 


Two reversers 


To make and break the motor circuits during transition. 


starting resistance in steps during acceleration. 


To reverse the direction of the current in the traction motor fields with respect 


to the armatures, to reverse the direction of travel of the locomotive. 


Two grouping switches 


One switch regroups the traction motors and controls the operation of the motor 


contactors during the series to series-parallel transition ; the other performs 
similar functions during the series-parallel to parallel transition. 


Two field tap switches ... 
Full field 


Three-position switches providing the following traction motor field connections : 
(a - 


(b) Intermediate field obtained by diverting part of the field current through 


resistances, 


(c) Weak field obtained by tapping out the diverted portion of each field. 
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MOTOR CHARACTERISTICS AND LOCOMOTIVE PERFORMANCE CURVES 
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Power is collected from the overhead contact 
wire by one of two double-pan, air-operated panto- 
graphs, which are connected electrically through 
a double-knife isolating switch by roof-mounted 
copper connections of strip and tube sections. 
The main power feed is taken from the panto- 
graph isolating switch to a porcelain insulated 
roof inlet on No. 1 half roof, to which is also 
connected a roof-mounted spark gap lightning 
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wound fields and the low-tension output is main- 
tained at 120V bya carbon pile voltage regulator. 


LocoMOTIVE OPERATION 


To operate the locomotive the driver first 
raises the required pantograph by means of the 
pantograph emergency reservoir and the control 
and selector cocks. As soon as the pantograph 
comes into contact with the overhead line the 
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arrester. From the cable inlet the feed is taken 
to the main isolating switch on No. 1 main 
equipment frame through a main fuse and a 
radio suppressor unit. The main isolating switch 
is interlocked with the air supply to the panto- 
graphs. -The interlock cock is operated by 
means of the master controllers reverse key to 
ensure that, when the main isolating switch is 
opened to isolate and earth the equipment, the 
pantograph air cylinders are exhausted to 
atmosphere to allow the pantographs to lower. 

The supply from the main isolating switch 
takes three separate paths as follows :— 

(a) to the main power circuits via a traction 
circuit isolating switch ; 

(6) to the auxiliary circuits via a hand- 
operated circuit breaker ; 

(c) to the two voltmeters and watthour 
meter. 

Overload protection is provided by four over- 
load relays ; one relay is connected in each of 
the three traction motors to protect the motors 
and one is connected in the main power feed 
to protect the main starting resistance. It is 
possible to cut out three of the traction motors 
under fault conditions and to operate the loco- 
motive on the remaining motors. This 
arrangement is effected by opening one of two 
hand-operated cut-out switches, and operation 
of either switch presets the series-parallel 
grouping switch. 

There are six ammeters fitted to the loco- 
motive, three in each driver’s cab; they are 
duplicate instruments connected in pairs across 
a single shunt. The shunts are connected on 
the earth side of the traction motor fields and 
are arranged in the circuit’so that one pair. of 
instruments is used in the series motor grouping, 
two pairs are used in the series-parallel motor 
grouping, and three pairs in the parallel motor 
grouping. 

The auxiliary high-tension circuits are those 
containing the cab heaters afid the auxiliary 
machines. Three 500W heaters are provided in 
each driver’s cab and are controlled through a 
single contactor by two-way switching from 
either cab. Similarly, the two series-wound 
motor-driven air compressors are controlled 
through a single contactor. The two series- 
wound traction motor blower motors are fed 
direct from the auxiliary circuit breakers. 
Low-voltage power for the control equipment 
comes from a motor generator set supplied from 
the auxiliary circuit breaker. Both the motor 
and generator are provided with compound 
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motor generator set, traction motor blowers and 
the compressors start to run, the latter under 
the automatic control of an air-operated 
governor. Gradually the four air reservoirs on 
the underframe become charged, while the driver 
is prevented from driving the locomotive under 
power until the air-operated control circuit 
governor at the driving position has closed. 
This precaution ensures that adequate air is 
available for operating the brakes before the 
locomotive can be moved. Next the driver 
inserts the respective keys into the control key 
switch on the instrument desk and the master 
controller reverse drum, applies the air brakes 
on the locomotive and releases the hand brake. 
He then depresses the foot-operated deadman 
pedal valve, moves the reverse key to give the 
required direction of travel and moves the 
master controller hand wheel to notch 1. The 
driver may now release the locomotive air 
brakes and the locomotive begins to move. 
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Subsequent movement of the hand whol cuts 
out the starting resistance in the series motor 
grouping until the full field position is reached 
on notch 15. Small increments of the logo. 
motive speed for free running may be obtained 
by moving the reverse handle from the forward 
full field to the forward intermediate aiid for. 
ward weak field position. If larger increments 
are required, the driver returns the reverge 
handle to the forward full field position ang 
advances the master controller hand wheel 
notch by notch to notch 24 to give the series. 
parallel full field motor connection. Small 
increments in locomotive speed are obtained 
on the reverse handle, as already described for 
the series motor grouping. Maximum speed can 
be obtained by advancing the master cci‘roller 
to notch 32 to give the parallel full field motor 
connection and then continuing to notch 34 for 
the parallel weak field connection. To reduce 
speed, the driver reverses the sequence of 
operation used during acceleration. The control 
system is designed so that when notching back 
the control sequence is precisely the reverse of 
that obtaining during notching up, the object 
being to prevent undue drawbar shock and to 
reduce surges on the overhead line. 

There are three groups of 120V lighting 
circuits on the locomotive, fed direct from the 
generator of the motor generator set for head 
and tail lights and for lighting of the body, 
cab, instrument panel, and shunters’ step. 

Previous experience with the motor generator 
set indicated that it was unnecessary to pro- 
vide a 120V lighting battery and emergency 
lighting is therefore provided from a 6V battery, 
This battery is trickle-charged from the 
generator through contacts on an automatic 
cut-out relay and the same relay establishes the 
emergency lighting supply from the 6V battery 
in the event of the generator failing. Indicator 
lights are provided in each driver’s cab to 
indicate the failure of the motor generator set, 
tripping of the overload relays and low air 
pressure. The feeds to the lamps pass through 
the master controller reverse drum, thus giving 
the indication in the driving position only. 

There is no interlocking on the access covers 
to the high-tension equipment. All covers 
protecting such equipment, including machine 
commutator covers, are painted signal red, and 
a label has been attached to each to warn the 
operators that the pantograph must be lowered 
before the covers are removed. 

The locomotive was designed in co-operation 
with Robert Stephenson and Hawthorns, Ltd., 
who also supplied the mechanical parts, and the 
contract was subject, throughout, to the 
approval and inspection of the consulting engi- 
neer for the New Zealand Government Rail- 
ways, Mr. Ronald J. Harvey. 


Automatic Control of Oxygen-Town’s-Gas 
Flame Hardening 


HE flame hardening process, in which the 

surface of a metal component is rapidly 
heated by an intense localised oxy-acetylene 
flame and quickly quenched by a water jet or 
immersion, has been used for a number of years 
and its advantages for many forms of surface 
and case hardening are well known. There has 
now been introduced into this country from 
Germany a development of the process in which 
the same amount of oxygen as in the oxy- 
acetylene method is used with town’s gas at a 
pressure of 4-2 lb per square inch to provide a 
flame of ample intensity for surface hardening 
purposes. This process depends largely for its 
efficiency upon the rapid and accurate control 
of the temperature to which the surface of the 
metal is heated, and to effect this control a 
special apparatus has been developed. A 
demonstration of one of the new flame hardening 
machines with its control apparatus was recently 
given in London by Surfard Ltd., 2, Victoria 
Street, London, S.W.1, the representatives in 


this country of the makers, Paul Ferd. 
Peddinghaus. 
The machine demonstrated is seen in 


one of the accompanying illustrations; it is a ver- 
tical installation for the treatment of shafts and 
round components from jin to 5in diameter up 
to 24in long. It consists essentially of a base 
with a rigid column in front. Projecting at 
waist level from the column is a table, in the 
centre of which is a rotating centre, which can 
be replaced by a chuck or other fixture, accord- 
ing to the work being handled. An adjust- 
able overarm at the top of the column carries 
a fixed centre for steadying and maintaining the 
vertical alignment of the work as it rotates. A 
burner head supported from a sliding carrier 
on the ways of the column is moved up and 
down at controlled speeds by means of a 
hydraulic cylinder. 

The burner heads are made in a range of sizes 
and can quickly and easily be changed to suit 
the diameter of the work being treated. Each 
burner head incorporates the gas jets with the 
quenching jets immediately below, and is made 
in two halves, which can be swung open when 
inserting workpieces. The upper part of the 
head is of copper and has a narrow slit round its 
inner circumference, through which the gases 
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are proje' ted to provide an intense flame on the 
qurface ©! the work. The lower part of the head 
ig of sheet metal, and through a series of slits 
eat round the inner circumference a copious 
supply of quenching water is projected on to the 
k. i 
29 operation the burner head is set with its gas 
jets at the lowermost end of the work and when 
the work begins to rotate the gas is turned on 
and ignited. Directly the required temperature 





VERTICAL FLAME HARDENING MACHINE 


has been reached on the surface of the metal the 
quenching water begins to flow and the head 
begins to ascend at a controlled speed. The 
process of heating and quenching is continuous, 
as the head moves. up the length of the work 
until the top is reached. At this point the gas 
and water supplies are automatically turned off 
and the head is retracted to its starting position 
ready for the next operating cycle. 

It will be appreciated from the foregoing de- 
scription that the operating cycle of the machine 
is quite straightforward, but it is in the control 
of the cycle that the principal interest lies. A 
particular difficulty in flame hardening is that 
of judging the critical temperature to which the 
work has to be heated and controlling con- 
tinuously the speed at which the hardening 
operation proceeds. In these machines the 
problem has been overcome by the introduction 
of what is called the “ Milliscope ”’ apparatus, 
which is described below. By linking this 
apparatus with the Peddinghaus flame harden- 
ing machine precise and continuous automatic 
control of hardening temperature is obtained 
and long runs of components can be accurately 
and consistently treated. 

In the vertical machine the working head of 
the ‘* Milliscope ”’ is mounted on an extension 
of the burner head carrier at the rear of the 
column, and it is sighted on to the area of work 
being hardened close to the heating zone on 
which the burners play. As the burner head 
carrier. rises, the instrument follows the heating 
zone throughout the travel of the heating jets. 
Naturally, the faster the burners rise the lower 
the heat input to the component. The speed of 
burner travel is set slightly slow so that the 
tendency is for the temperature of the work to 
exceed the value preset for the job in hand. 
This temperature excess, through the control 
instrument, operates a magnetic valve in the 
hydraulie system to accelerate the speed of 
burner travel, thereby reducing the tempera- 
ture, and a speed ratio is obtained and main- 
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tained to give a consistent degree of hardness 
throughout the length of the workpiece. 

The principle of the ‘‘ Milliscope ’’ is similar 
to that of the disappearing filament optical 
pyrometer, except that a special photo cell is 
used to compare the radiation from the com- 
parison filament and from the work surface. 
A diagram reproduced below shows the working 
principle of the unit. The temperature of the 
filament is set by means of a rheostat and an 
image of it is focused 
on the photo cell, the 
optical path being in- 
terrupted by a rotating 
chopper disc. This 
disc has circular holes 
around the periphery 
and is so arranged that 
it alternately exposes 
the photo cell to an 
image of the work sur- 
face and to an image of 


the comparison filament. The radiation from 
these two sources is thus continuously com- 
pared and, by the introduction of optical light 
filters, the comparison is made in a particular 
wavelength range. If a difference exists, an 
alternating current is produced by the photo 
cell, the phase of which is indicative of the 
direction of unbalance. 

The radiation from the comparison filament 
can be adjusted by variation of the current 
passing through the filament. Since the radia- 
tion from the work surface is related to its 
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PRINCIPLE OF ‘“‘MILLISCOPE’'’ CONTROL SYSTEM 


temperature, it will be seen that, for a particular 
setting of the comparison filament current, 
there will be a particular work surface tempera- 
ture at which no alternating current is pro- 
duced by the photo cell. At this point the 
direct current generated is utilised to actuate 
switches on a flame hardening machine auto- 
matically to control the hardening temperature 
within close limits. 
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The photo cell current is amplified and applied 
to a phase-sensitive rectifier, which is arranged 
to operate a relay so that, when the work 
temperature reaches the value set, the relay is 
operated. This controls, in some cases of pro- 
gressive hardening, the speed of the burner and 
quench and, in other cases, it actually changes 
the position of the component being treated 
from the heating to the quench position. 

By means of a signal lamp and moving needle 
the “ Milliscope” indicates to the operator 
precisely what the conditions are. At the start 
of heating a blue signal lamp on the control 
panel is illuminated and, as the temperature 
approaches that at which the instrument has 
been set, a needle indicator passes through a 
large scale'as a warning that the required 
temperature will soon be reached. At a point 
approximately 10 deg. Cent. before such 
temperature is attained the blue signal dis- 
appears. At the moment when the temperature 


of the work equals that of the filament the 
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needle reaches zero and at about 10 deg. Cent. 
above a red signal is shown, the needle con- 
tinuing to move beyond the zero point to 
indicate the deviation. As the accuracy 
depends upon the stability of the comparison 
filament lamp, the lamp is arranged to run at 
one-tenth of its nominal output, except when 
sighting the filament on the job to be heated. 
Then more current is permitted to pass to the 
filament to make its image visible on the spot 
from which the temperature will be measured. 

The distance between the flame hardening 
machine and the working head of the “ Milli- 
scope ”’ is usually between 12in to 30in, accord- 
ing to the surface area to be measured. For 
example, at 27in an area of in diameter is 
covered ; with another set of lenses it is possible 
to measure an area as small as 3/64ths in 
diameter at a distance of 4jin. 

The control apparatus consists of two main 
units, the working head described above, which 
can be fitted directly on a machine or on a 
separate stand, and a control panel. The use of 
a separate working head can be seen in the 
second photograph we reproduce showing a 
camshaft hardening machine. When it is 
required to use the head in close proximity to 
a large heat radiating surface it can be fitted 
with a water jacket for cooling purposes. 

It will be appreciated that whilst it is prim- 
arily designed for flame hardening control, the 
instrument can be employed for numerous 
purposes, such as normalising and relieving 
stresses in welded joints. The makers state 
that it can be used to control and maintain 
temperatures down to 200 deg. Cent. with 
accuracy. 

Following the demonstration of the vertical 
flame hardening machine a film was shown 
describing the range of machines made by the 
firm and various special set-ups in which the 
‘**Milliscope’’ control apparatus is used. 
Machines are made for many classes of work, 
including the surface and case-hardening of 
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crankshafts, gears, machine beds, camshafts, 
cylinder liners and a variety of other high-duty 
components. Many of these machines are fully 
automatic and their operating cycle is com- 
pletely under the control of a ‘* Milliscope.”’ In 
others the heating cycle is controlled, and the 
instrument is used to indicate to the machine 
operator when to quench the work. 





Fuel Injection Systems for 
Large Marine Oil Engines* 
By P. JACKSON, M.Sv., 

THE characteristic distinguishing the diesel 
engine from other internal combustion engines 
is that it ignites the fuel within the cylinder by 
the heat of compression without any ignition 
device. The air in the cylinder is compressed 
in large engines to about one-twelfth of its 
initial volume and the temperature is thus 
raised to nearly 1000 deg. Fah., which is 
sufficient to ignite even heavy boiler oils which 
have a flash point below 300 deg. Fah. The 
fuel injection equipment of the engine is called 
upon to inject the fuel at pressures of over 
6000 lb per square inch in modern airless 
injection systems. In the past two decades 
the air injection system has entirely disappeared 
and various forms of airless or mechanical 
injection are now employed. 

The fuel injection system must supply the 
required amount of fuel to the cylinder for each 
power stroke according to the load on the engine, 
and there must be a timing device for ensuring 
the delivery of this fuel at the correct instant. 
The air injection system employed in the early 
days was superior to mechanical injection 
in that the atomising of the fuel and distribution 
in the cylinder were easier to accomplish. 
The high-pressure, multi-stage © compressor 
necessary to compress the injection air required 
6 per cent of the power of the engine to drive it. 

There are two types of mechanical fuel 
injection systems in general use, the usual 
being a jerk pump. system injecting the fuel 
through an injector with a spring-loaded 
differential needle valve, and the common rail 
system, which has a multi-plunger pump 
charging up accumulators which are connected 
to all the fuel valves of the engine, and these 
are mechanically opened and closed to permit 
injection into the engine cylinder at the correct 
instant and for the necessary period. Another 
system employed for the conversion of air 
injection engines to airless injection is the 
compression-operated pump or Archaouloff 
pump. In this system a connection from the 
engine cylinder enables the compression pressure 
operating on a piston to actuate the fuel pump 
to inject the fuel into the cylinder through an 
injector with a spring-loaded differential needle 
valve. 

JERK Pump SysTEM 

The construction with a pump at each 
cylinder is now being abandoned by most 
makers of large marine engines in favour of 
an arrangement of fuel pumps at the control 
station of the engine, arranged in two equal 
blocks on either side of the control gear and 
driven from the centre of the engine by gears 
or chain. The shafts operating the fuel pumps 
are short and with the drive in the centre 
between two sets of pumps the twist on the 
pump driving shafts is reduced to a minimum. 
The fuel pumps are of the type where a by-pass 
valve is permitted to seat during the delivery 
stroke of the pump at a point determined by 
the control gear and the variation of the closing 
of this valve regulates the quantity of fuel 
injected into the engine cylinder... In this 
pump the time of injection céin be varied for 
each line by adjusting the loose cams. The 
fuel pumps are driven by gearing at the centre 
of the engine through a hydraulically operated 
vane incorporated in the gear wheel, which is a 
typical feature of the Sulzer engine, and this is 
used to change the timing of the pumps accord- 
ing to the direction of rotation. This grouping’ 
of the fuel pumps has the advantage that the 
pump driving shaft can be much smaller—about 
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6}in for a group of 40mm pumps for an engine 

of 1000 h.p. per cylinder—without permitting 
undue twist as is the case where a fuel pump is 
fitted at each cylinder. 

With both the above systems the fuel is 
injected into the cylinder at full load over a 
crank angle of approximately 20 deg., and 
this quick operation of the pumps imposes heavy 
loads on the shafts and driving gear as well as 
necessitating high injection pressures of the 
order of 9000 lb per square inch. 

Common Rart System 

The common rail system as used on the 
Doxford engine includes a multi-throw pump 
charging a set of accumulators which are 
normally combined together at a distribution 
block and connected to all the fuel valves. 
Each fuel valve is mechanically opened to 
inject the fuel into the cylinder, and the time 
of opening is determined by the setting of the 
fuel cam toe, which can be adjusted by means 
of the slotted holes. The quantity of fuel to be 
injected according to the speed of the. ship 
and loading of the engine, is regulated by the 
movement of the manceuvring shaft, which is 
under the control of the fuél lever. The injec- 
tion pressure to be employed is regulated by a 
separate handwheel which controls the time of 
closing of the suction valves of the fuel pump 
through the eccentric shaft mechanism under- 
neath the suction valves. For a given position 
of the mancuvring shaft and opening of 
the fuel valve needle, a greater or lesser quantity 
of fuel pumped will increase or decrease the 
injection pressure. At full load this is usually 
fixed at 6000lb per square inch. The fuel 
valve is held on its seat by fuel pressure behind 
the pilot ram in addition to the spring pressure, 
but as soon as the valve is lifted by. the cam toe 
the fuel needle is almost balanced in pressure 
since there is then a pressure on the needle end 
nearly equal to that on the pilot ram end. For 
regulating the equal loading of the cylinders, the 
quantity of fuel, to each fuel valve can be 
adjusted by the setting of the eccentric adjust- 
ing spindle. A shaft under the control of the 
Aspinall governor shuts off the fuel to the 
cylinders should the propeller come out of the 
water and the, engine speed exceed a predeter- 
mined limit. For low control positions the 
injection of fuel into the cylinder is later than 
for full control positions and thus the combus- 
tion is retarded. This fact, together with the 
circumstances that fuel under full injection 
pressure is immediately behind the fuel valve 
needles of all cylinders, and that the rate of 
the injection of the fuel is independent of 
engine speed, enables the Doxford engine with 
the common rail system to operate reliably at 
very slow revolutions and with an absolutely 
clean exhaust, and a really low fuel consumption 
is obtained at these low loads equivalent to 
about 0-26Ib per indicated horsepower per 
hour as against a full-load consumption of 
0-29lb per indicated horsepower per hour, 
equivalent to 0-33 lb per brake horsepower per 
hour. 

The Doxford fuel pumps are driven, by a 
relatively small crankshaft and chain at the 
aft end of the engine, where they do not increase 
the length of the engine, being accommodated 
over the flywheel and thrust block. The fuel 
valves have to be cracked off their seats against 
the fuel injection pressure of 6000 Ib per square 
inch acting on the pilot ram of about 3in dia- 
meter so that the opening load is momentarily 
less than 1 ton and thereafter the valve is 
nearly balanced and the load very small. For 
this reason Doxford engines of over 9000 h.p. 
in six cylinders can be operated by a 4in cam- 
shaft for each set of fuel valves, and all cams 
and eccentrics for operating starting valves, 
lubricators and indicator gear are similarly 
small. As regards cost and simplicity there is 
little to choose between the common rail 
system and the various jerk pump systems, 
and there are certain aspects of operation in 
which the common rail system is superior—in 
particular for slow running and instant starting. 


REcENT EXPERIMENTAL WorK ON FUEL 
INJECTION SysSTEMS 
Compression-Operated Pumps.—There is one 
disadvantage of the common rail system in that 
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should a pilot ram stick, excess fuel can hs 
delivered to that particular cylinder ‘cadj 
to early injection and consequent eXcegg 
cylinder pressures and lifting of the relies 
valve. To overcome this the adaptation of g 
jerk pump system to the engine was considered 
but a jerk pump for each cylinder driven fpon, 
the camshaft would impose such loads on the 
camshaft and driving chain that thes: would 
have to be increased in size, necessitating a 
major redesign of this part of the engine, ang 
if a group of pumps of jerk type was a:r, 

in the centre of the engine, with a direct drive 
from the crankshaft, it would consiclerably 
lengthen the engine. To arrange a group of 
jerk pumps in place of the present com: ion raj] 
pumps at the end of the engine would involye 
increasing the size of the driving chain, and the 
adoption of a hydraulically operated vane jn 
the driving wheel for reversing purposcs with 
consequent increase of size of the wheels 

Consideration was given to a compression. 
operated pump which would not require to be 
driven by the camshaft, and which had the 
additional advantage that it would run equally 
well for either.direction of rotation of the engine 
without any reversing gear. There have been 
many applications of the compression-operated 
pump to the conversion of engines from air 
injection to airless injection, and these have 
aiso led to a reduction of fuel consumption since 
the power to drive the air compressor was no 
longer a reduction from the power of the engine. 

Consideration was given to the fitting of the 
Wilson and Kyle compression pump system, 
which has been successfully applied to the 
conversion of air injection engines. Its applica- 
tion to the Doxford engine meant two additional 
cam-operated valves in the opposed piston 
cylinder, entailing the retention of two cam. 
shafts and control gear, and fuel and cooling 
water pipes to both sides of the engine. This 
combined fuel pump and injector does not 
incorporate any fuel metering arrangements, 
and this would have meant the retention of 
the present fuel pump of the common rail 
system for measuring the charge, and the 
provision of a spring-loaded accumulator for 
each cylinder. There is no simplification in 
this arrangement relative to the present common 
rail system of the Doxford engine. 

It was considered that the greatest simplifica- 
tion would be obtained by designing a com- 
pression-operated pump to meet the conditions 
and in keeping with the existing camshaft and 
entablature and cylinder construction. This 
fuel pump incorporates its own fuel metering 
device and is arranged for operating a standard 
C.A.V. Bosch type automatic spring-loaded 
fuel injector of which there are two per cylinder. 
As the fuel pump plunger commences its down 
stroke at the beginning of the compression 
stroke of the engine, the excess fuel is returned 
through the by-pass valve until this valve is 
permitted to close by the metering control 
gear, when the charge to be injected into the 
engine cylinder is trapped in the space below 
the plunger until the compression pressure 
reaches such a value that the spring-loading 
pressure on the differential needle of the 
injector is overcome and injection then takes 
place. At the end of the down stroke the 
plunger passes the delivery hole and meets 
the hydraulic cushion formed at the bottom of 
the stroke to arrest its motion with a minimum 
of noise. Towards the bottom of the stroke a 
hole or groove in the pump plunger coincides 
with a relief hole in the pump barrel to relieve 
the pressure in the pipe-line between the pump 
and the injector so as to produce a sudden 
drop in the fuel pressure which results in the 
quick closing of the fuel needle without dribble. 

The pump was not so reliable as the common 
rail system, and there were considerable 
difficulties due to the pump ram sticking, 
which were not completely overcome. 

Accumulator. Pumps.—After the difficulties 
with the compression pump attention was 
directed to the possibilities of an air or 
hydraulically operated pump. A jerk pump 
imposes very heavy shock loads on the camshaft 
and driving gear, due to injection at full load 
taking place in between 20 deg. and 25 deg. 
of crank angle, and the pressure rises to 9000 Ib 
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per square inch in 10 deg. or in 0-015 seconds. 
It was considered that with an accumulator 
pump, the fuel could be pumped and stored 
ynder pressure for approximately 150 deg. of 
crank angle, thus reducing the driving torque 
and shock load from the pump to about one- 
sixth. It was also considered that such a pump 
could be arranged symmetrically about the 
top centre of the engine, since, while a timing 
device would be necessary to determine the 
commencement of injection, the end of injection 
would be determined by the quantity of fuel 
stored under pressure and would be inde- 
pendent of pump plunger movement. Such a 
pump would run equally well in either direc- 
tion of rotation: symmetrical timing for 
“ahead” and “astern ’’ would dispense with 
reversing gear for the pump, and it had already 
peen found that mechanical reversing gear 
could be eliminated for the air starting system. 

A hydraulically operated pump was designed 
and provided with suction and delivery valves 
mechanically operated by a correctly timed 
eccentric and cam respectively, integral with 
the eccentric driving the pump ram. The 
opening and closing of the suction valve can be 
varied by the lever mounted on the eccentric 
shaft which is under the control of the engine 
fuel control lever. In this way the quantity 
of fuel ean be regulated according to the speed 
of the ship and load on the engine, and the 
moment of closing of any suction valve on any 
pump of the engine can be independently 
regulated by the nuts on the valve tappet. 
The delivery valve of the fuel pump is also 
under the control of the eccentric shaft and 
the opening of the delivery valve can be varied 
according to the load, and this will give very 
slow running by retarding the time of injection. 
The time of opening of the delivery valve can 
be adjusted at each pump by the nuts provided 
on the delivery valve tappet. 

On the upward stoke of the fuel pump excess 
fuel beyond that required for the cylinder is 
by-passed through the suction valve until this 
valve is permitted to seat by the eccentric 
and operating lever. Thereafter the quantity 
of fuel to be injected is trapped between the 
lower plunger and the upper plunger, and 
continued motion of the lower plunger drives 
the upper plunger upwards against the pressure 
in the accumulator cylinder. When the delivery 
valve is mechanically lifted by its cam and lever, 
injection of the fuel takes place through the 
automatic injectors at the end of the delivery 
pipe. The pressure in the accumulator can be 
regulated by the delivery of fuel from a small 
Bosch pump driven by a cam on the camshaft. 
The injection pressure of the accumulator 
pump ean be varied by controlling the output 
of the small Bosch pump, which, after the 
accumulator chamber has been charged, has 
only to make up leakage. At 6000 Ib per square 
inch injection pressure, full-load fuel is delivered 
into the engine cylinder in 24 deg. of crank angle 
and at 8000 Ib per square inch the pump has 
been operated to inject 15 per cent overload 
fuel in about 26 deg. of crank angle. 

A fuel consumption curve taken from the 
engine with this hydraulically operated fuel 
pump was very similar to that for the com- 
pression-operated pump, and the Doxford 
engine has given practically the same fuel 
consumption and combustion characteristics 
throughout the range of loads and speeds with 
all the three injection systems, comprising 
common rail system, compression-operated fuel 
pump and hydraulic-accumulator-operated fuel 
pump. The accumulator pump system has the 
advantage over the common rail system that 
there is no danger of excess fuel being pumped 
into any cylinder should a fuel valve stick open, 
as the quantity of fuel for each injection is 
measured and delivered by each fuel pump and 
cannot be exceeded. The Doxford engine as at 
present constructed has one sliding camshaft 
for astern running and, hence, only one fuel 
valve per cylinder is in operation so that the 
engine only gives about five-eighths power 
astern, whereas the accumulator pump gives 
full power ahead and astern. 

Pneumatic Pump.—It was decided to try 
out an alternative type of pneumatic injection 
to see whether there was any advantage in 
more constant pressure injection than would be 





THE ENGINEER 








** QUANTOMETER'’ FOR METALLURGICAL PRODUCTION CONTROL 


given by the hydraulic pump. It was arranged 
to use a compressed air accumulator , in 
conjunction with a C.A.V. Bosch type fuel 
pump and injector. It ‘was not possible 
to obtain a Bosch pump large enough 
to pump the fuel for a 1000 h.p. cylinder 
at the slow speed of 110 r.p.m. when operating 
as @ jerk pump; but since in the accumulator 
system it would be used solely for pumping 
fuel into the underside of the air pressure 
accumulator, it could operate at double engine 
speed. It was arranged to set the needle of 
the fuel injector at a low pressure of about 
2000 Ib per square inch, and it was hoped that 
the pressure of the air in the container at 
4000 lb per square inch would complete the 
injection in the time required. 

Tests were made with this arrangement, and 
it was found that the fuel consumption was some 
2} per cent worse than with the standard 
common rail system or the hydraulic accumu- 
lator pump, due presumably to the lower 
injection pressure. The desired cylinder com- 
bustion pressure could not be obtained with a 
cam placed symmetrically relative to the top 
centre of the engine, and the cam had to be 
advanced some 3 deg. It was also found that 
the bottle did not completely empty itself of 
the stored charge on every injection, and the 
pressure in the bottle tended to mount up to 
5000 lb per square inch and, therefore, the fuel 
charges for succeeding strokes were irregular. 
On these grounds the hydraulic accumulator 
was preferred to this system, although a 
standard proprietary fuel pump of small size 
could be used together with a proprietary 
bottle and injector, and it was only necessary 
to make a small cam-operated timing valve 
of relatively simple construction. 





Electronic System for Quality 
Control of Aluminium Casting 


AN improved system of metallurgical quality 
control has been introduced in this country by 
T.I, Aluminium, Ltd., at the company’s 
foundry in Resolven, near Neath, South Wales. 
The new system marks an important advance 
in the rapid and accurate control of metal com- 
position ; for it allows accurate analysis of up 
to thirteen elements to be made in less than four 
minutes, which means that, in one hour, two 
men can complete analytical work that would 
take six chemists a day, using conventional 
methods. 

In the production of high-strength and other 
special aluminium alloys, in which the alloying 


elements must be controlled to close limits, it 
has previously been| necessary to verify the 
composition after the metal has been cast ; 
if the metal failed to meet specification require- 
ments it was rejected for remelting, with conse- 
quent production hold-up. Using the new 
technique, the speed with which results are 
obtained permits checking of the metal in the 
furnace before it is cast, and any corrections 
necessary can be made immediately. Accord- 
ingly the exact analysis of every slab or billet 
cast is known prior to casting. 

The new technique is based on apparatus 
known as the “A.R.L. Production Control 
Quantometer,” which is an_ electronically 
operated form of direct-reading spectrograph. 
The three components of the apparatus, illus- 
trated above, are a source ‘unit for exciting 
an arc or spark from the metal to be analysed ; 
a spectrometer for measuring the relative 
intensities of the light wavelengths existing in 
the are ; and a recording console giving direct 
interpretation of the results. As one of the 
essentials in the successful use of the instrument 
is the maintaining of a constant and delicate 
optical focus, it is housed in a special laboratory 
sited in a corner of the foundry, under con- 
trolled conditions of temperature and humidity. 

Briefly, the operation of the apparatus is as 
follows :—Test samples, cast at the furnace 
side, undergo a high-speed machining operation 
to provide a pencil-shaped or flat plate specimen, 
which is inserted in the source unit. An arc is 
struck from the metal surface and the light is 
optically directed into the spectrometer, where 
the relative intensities of the component 
spectrum lines are measured by photo- 
multiplier valves. These valves charge con- 
densers, which in turn operate through an 
amplifier to feed the high-speed recorder, from __ 
which results are read and signalled to the 
foundry control centre. The exact amounts of 
up to thirteen different elements in one sample 
are determined simultaneously in less than four 
minutes, including the time taken in preparation 
of the test piece. 

In addition to routine melt control, the 
** Production Control Quantometer ”’ has other 
applications in light alloy manufacture. Rapid 
check analysis is now feasible on the process 
scrap arising from the rolling and extrusion 
processes, which is fed back to the foundry for 
incorporation with virgin metals and then re- 
melted for casting into fresh ingots and billets, 
In the past, indifferent segregation of arisings 
from different alloys, which all had similar 
appearance, was a not infrequent source of 
contamination in a finished melt. 
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Notched Tensile Tests 


A REPORT has been published by A. Krisch! on 
the results of tensile and impact tensile tests 
at 20 deg. and —70 deg. Cent. on round- and 
sharp-notched specimens of two carbon and 
eight alloy constructional steels in different 
conditions of heat-treatment, and on the corre- 
lation of these results with those of ordinary 
tensile and notched bar impact tests at the 
same temperatures. The steels included 1}+per 
cent manganese, manganese-silicon, manganese- 
chromium, manganese-vanadium, 1 per cent 
chromium and chromium-vanadium steels, and 
each was tested in several conditions of heat- 
treatment, giving a range of tensile strength 
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Fic. 1—Relation Between Impact Figure and Ratio of 
Tenacity of Notched to that of Unnotched 
for Round and Sharp-Notch, opRIop and Cxsitp 
Respectively (Krisch). 


from about 70kg to 130kg per square milli- 
metre (43-5 tons to 82-5 tons per square inch). 
Altogether thirty-four heat-treated bars were 
tested. The tensile test pieces, 10mm in dia- 
meter, were notched to a depth of 2-5mm with 
either a sharp notch of root radius 0-15mm or 
a@ round notch of radius 2-5mm, equal to the 
depth of the notch, leaving in both cases a 
diameter of 5mm below the notch. The 
notched-bar impact tests were carried out on 
German standard (DVM) specimens. Through- 
out the range of tensile strength involved in 
these tests the tenacity of the round-notch 
specimens (¢77) always bore the same ratio to 
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The full line represents the temperature factor for the 
unnotched and also for the round-tfotch specimens. 


FiG. 2— Variation in the Temperature Factor ee 
Deg.) of the Sharp-Notch Test Piece with the Tensile 
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Temperature (Krisch). 
that of the unnotched test piece, irrespective of 
the tensile strength or impact figure of the 
material. This ratio (¢gr/¢g) showed only a 


slight scatter and had an average value of 1-38. 
The tenacity of the sharp-notch specimens 
(cgs) showed a considerably greater scatter 
when plotted against the tensile strength of the 
unnotched specimens, with an average value of 
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the ratio og3/0,3 equal to 1-75. The ratio of the 
tenacity of the round-notch test pieces to that 
of the unnotched specimen (¢g7/¢,) was inde- 
pendent also of the impact figure. On the other 
hand, plotting the ratio of the tensile strength 
of the sharp-notch test piece to that of the un- 
notched specimen (¢z35/o,) against the notched- 
bar impact figure revealed a distinct depend- 
ence of the ratio on the impact figure in spite 
of considerable scatter (Fig. 1). The ratio was 
highest for material with the highest impact 
figure. With increase in impact value from 
6mkg to 19mkg per square centimetre the 
average value of the ratio increased from 1-75 
to 1-84. Much lower values of the ratio were 
observed in materials with impact figures below 
4mkg per square centimetre. A somewhat 
similar relationship was observed between the 
ratio ogs/oz and the reduction of area of the 
unnotched tensile test piece. In spite of con- 
siderable scatter, there was a pronounced 
increase in the ratio as the reduction of area 
rose to 50 per cent, and a further distinct 
increase in the average value was noticeable as 
the reduction of area increased from 51 to 69 
per cent. 

Tests at —70 deg. Cent. showed that the 
effect of temperature on the tensile strength of 
the round-notch test piece was the same as on 
that of the unnotched specimen; the “‘ tem- 
perature factor’ was the same in both cases. 
The average ratio of the tensile strength of the 
unnoteched test pieces at —70 deg. Cent. to 
that at +20(¢2(~-19)/¢p(490)) decreased with 
increase in room temperature tensile strength 
from 1-14 to 1-06; and the same values, 
subject to rather greater scatter, applied to the 
ratio (¢gR—70)/SBR(+20)) for round-notch speci- 
mens. There was only one instance, and that 
with a round-notch specimen, in which the ratio 
was under 1-0 (actually 0-95). The tensile 
strength at —70 was always higher than at 
room temperature. The sharp-notch test pieces 
showed very different behaviour. The results, 
plotted against room temperature tensile 
strength of the unnotched specimen, were very 
irregular and the ratios varied from 0-78 to 
1-13 (Fig. 2). The lowering of temperature 
produced an intensification of the notch effect. 

In Fig. 1 a scale indicating susceptibility to 
cleavage fracture is also introduced. According 
to W. Kuntze, the maximium tensile strength 
which can be reached by a sharp-notch speci- 
men is twice that of the unnotched test piece. 
If this figure is not reached there is some degree 
of susceptibility to cleavage fracture. In this 
work of Krisch the susceptibility to cleavage 
fracture is expressed the fraction 
A=(203—¢33)/2¢3, which may be multiplied by 
100 to give the value as a percentage. Eleven 
bars showed a susceptibility to cleavage 
fracture of 5 to 10 per cent, eighteen from 11 to 
15 per cent, three from 16 to 20 per cent, and 
two from 30 to 40 per cent. High tensile 
strength was not a determinative factor. Much 
more important was the relation between 
susceptibility to cleavage fracture and the 
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impact figure. The susceptibility increageg 
rapidly when the impact figure fell below 
6mkg per square centimetre. It is no: clear 
that, for practical purposes, a steel of j ‘upaet 
figure 12mkg per square centimetre is etter 
than one of 6mkg per square centimet., nop 
that a working material with a « eavage 
susceptibility of 5 per cent offers any advantage 
over one of 10 or 12 per cent. An acce ptable 
limit must be determined by experience ; on 
the “safe ’’ side of this limit the actua! , alah 
cannot yet be judged to be of importanc.. Ip 
developing this definition of susceptibi'i:y to 
cleavage fracture it is important to recognise 
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Fig. 3— Influence of the Striking Velocity on the Reduction 
of Area of Sharp-Notch Test Pieces of Materials with 
Latent Brittleness (Mild Steel, St. 37 and Si-Mn 
Steel) and Without Latent Brittleness (Aluminium 
and High-Phosphorus Mild Steel) (Kuntze). 


that the theoretical tenacity of notched 
specimens has not yet been sufficiently in. 
vestigated. 


ANOTHER CRITERION OF BRITTLENESS 


In a paper appearing in the same issue of 
Archiv, W. Kuntze* directs attention to the 
value of measurements of reduction of area in 
the evaluation of the quality of materials of 
construction. Tensile tests were made on 
unnotched specimens 10mm in diameter and 
on specimens of the same diameter notched all 
round to a depth of 2:5mm with a 60 deg. 
V notch of root radius 0-15mm. Sharp-notch 
specimens of the same form were also broken in 
a pendulum impact machine with an 8kg 
hammer at a striking velocity of 5m per second. 
In each case measurements were made of 
reduction of area, designated }, }x and $xs 
respectively. Kuntze disti tween 
three types of brittleness: (i) natural brittle- 
ness determined by the structure of the material, 
(ii) latent brittleness revealed by treatment and 
due to the appearance of a new phase in such 
small amounts as to be un isable micro- 
scopically, and (iii) brittleness of form con- 
ditioned not only by,the shape of the specimen 


TaBLe I.—Results of Notch Tensile Tests (W. Kuntze) 





Notched specimen 





Material 





Mild steel. (St. 37) ooh on pid :Smlesy saps 
Mild steel, annealed 925 deg. “Cent. . 
“aoa” stretched 10 per cent and annealed at 200 deg. 


Nenana mild steel .. 

18: Pam, hansen water- quenched from 1090 deg. ‘Cent. 
Armour plate steel 

High-phosphorus Steel, C0- 1, Mn 0-4, 4, ‘Po: 0-7 per cent .. 


Copper, annealed at 650 
Same annealed at deg. Cent. 
Duralumin, as received 
Duralumin, stretched 5 per cent and annealed at 200 deg. 
np 350 deg. = 
Zine, annealed at 80 deg. Cent.... ... 














Unnotched specimen 
Reduction of area, — 
Tensile | Reduction per cent TKS 
strength, of area, yb K 
kg/mm? per cent Static Impact 
o b 4K ¢rs 
~ $4 77 46 5 O-1 
34 79 59 12 0-20 
45 73 40 1 0-03 
35 74 38 37 0-97 
65 : 73 38 40 1-08 
74 63 13 16 1-23 
52 2 1 2 2-0 
22 73 36 40 1-ll 
12 76 34 47 1-38 
48 31 9 15 1-67 
49 30 7 9 1-29 
33 25 8 
14 80 5 
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or component, but also by the characteristics 
of the material, A great variety of materials, 
ferrous and non-ferrous, was tested. In 
materials free from latent brittleness increase 
in rato Of fracture of the sharp-notch specimens 
in tension has the effect of increasing the 
reduction Of area, Examples in Fig. 3 are 
aluminium and a 0-7 per cent phosphorus mild 
steel. A rapid fall in the reduction of area of 
the sharp-notch specimens under impact (as 
shown by the mild steel 8t37 and the silicon- 

nese steel in Fig. 3) indicates the existence 
of latent brittleness, which may take the form 
of brittleness under impact or, at low tempera- 
tures, ageing embrittlement, &c. For aluminium 
the reduction of area of the notched specimen 
in the static test was 34 per cent, and under 
impact at a striking velocity of 5m per second 
47 per cent, giving a ratio of 1-38. The corre- 
sponding values for the mild steel in Fig. 3 were 
46 and 4°6 per cent, giving a ratio of 0-1. 
These and some of the other results are given 
in Table I. A big drop in reduction of area in 
the static test, caused by the presence of the 
notch, was taken to indicate the third type of 
brittleness mentioned above. A ratio of 
reduction of area in sharp-notch imens 
proken by impact and statically ()¢3/),) varied 
from 0-03 to 2-0. A ratio of 1-0 or more is 
held to mean the absence of latent brittleness. 
Such materials are taken to be relatively free 
from brittleness at low temperatures. Low 
yalues, on the other hand, are taken as an indi- 
cation of sensitivity to the cold, and may also 
indicate a tendency to strain age embrittlement 
in steel. 

These results of the work of Kuntze throw an 
interesting light on notch tensile tests and their 
indications ; but it may be thought unlikely, 
on account of the troublesome nature of the 
test and the difficulty of measuring the reduc- 
tion of area of a notched specimen, that 
measurement of the ratio Yxs5/), will come into 
popular use as a criterion of brittleness. 


REFERENCE 
1 Archiv far das Eisenhiittenwesen, November-Decem- 


ber, 1951, page 395. 
* Thid., page 387. 


Temper Brittleness of Carbon Steels 


THERE has been a general concensus of 
opinion that carbon steels are not subject to 
temper brittleness. This was based on the fact 
that heat-treated carbon steels of normal manga- 
nese and phosphorus content have the same 
impact figure whether/cooled quickly or slowly 
from the tempering temperature. Recently, 
however, it has been suggested by L. D. Jaffe 
and D. C. Buffum! that the transformation 
which causes embrittlement occurs very rapidly 


650°C. 


Thr, 


impact Energy - ft. ib. 





Testing Temperature °C. 


. 
Fic. 1—Influence of Time of Tempering at 650 Deg. Cent. 
and of Temperature of Testing on Impact Energy 
and Appearance of the Fracture 


in plain carbon steels, causing embrittlement at 
avery high rate. In their view the function of 
alloy elements was to retard the development of 
embrittlement. 

An investigation was undertaken by J. F. 
Libsch, A. E. Powers and G. Bhat? to test the 
supposition that plain carbon steels, as normally 
hardened and tempered at temperatures be- 
tween 455 deg. Cent. and the lower limit of the 
critical range, are inevitably embrittled. 
Hollomon* showed that not only the room 
temperature impact figure, but also the transi- 
tion temperature from tough to brittle fracture 
of a 0-35 per cent carbon steel was the same 
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whether the hardened steel had been slowly 
cooled or water-quenched from the tempering 
temperature of 650 deg. Cent.; but in some 
preliminary experiments on a 0-5 per cent 
carbon steel, A. E. Powers found that the steel 
had a much lower transition temperature when 
tempered at 540 deg. and 650 deg. Cent. by 
induction heating for five seconds and quenched 
than when tempered for the normal time and 
quenched. The experiments of Libsch, Powers 
and Bhat were made on an aluminium-killed, 
basic open-hearth steel containing 0-46 per cent 
of carbon (and small amounts of residual 
elements) and heat-treated in the form of $in 
square hot-rolled bars. All specimens were 
hardened by heating to 830 deg. Cent. for half 
an hour and quenched in brine. They were 
then tempered by induction heating to 650 deg. 
Cent. for five seconds and quenched in water. 
The fully martensitic steel of diamond hardness 
700 was thus given a uniform sorbitic structure 
with a hardness of 340. This material, divided 
into twenty-seven series, was given isothermal 
treatment within the.range of temperature 
455 deg. to 680 deg. Cent. for periods varying 
from five seconds to 100 hours, and quenched 
in water. Charpy V-notch impact tests were 
made on the isothermally treated material over 
a range of temperature designed to reveal the 
transition from ductile to brittle fracture. 
Transition temperatures varied with time and 
temperature of tempering. Typical results are 
shown in Figs. 1 and 2, and are given in Table I. 
The lowest transition temperature was shown 
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in that it is not reversible. This is accounted 
for by the fact that above 540 deg. Cent. the 
rate of embrittlement, judged by rise in transi- 
tion temperature, in the plain carbon steel con- 
tinues to increase with increasing temperature, 
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-120 0 
Testing Temperature °C. 
Fic. 2—Influence of Time of Tempering at 595 Deg. Cent. 
and of Temperature of Testing on Impact Energy and 
Appearance of the Fracture 


in marked contrast to the behaviour observed 
in alloy steels. The mechanism of the reaction 
is held to be associated with carbon diffusion 
or carbide formation. 

Until work has been done on a wider range of 
carbon steels some doubt may be present as to 
whether the phenomenon dealt with is the same 
as temper-brittleness in alloy steels. No very 
great increase in manganese and phosphorus 
content would be required in carbon steel to 


TaBLe I.—Influence of Embrittling Time on Transition Temperature of Carbon Steel (Libsch, Powers and Bhat) 


Composition, per cent 


Cc Mn Ss P Ni Cr Mo 
0-46 0-75 0-034 0-02 0-03 0-12 Nil 
Initial Treatment._Quenched in brine from 830 deg. Cent., tempered by induction heating to 650 deg. Cent. for 


five seconds and quenched in water. 


1 


Embrittling time Approx. diamond 





Impact figure at |— 


Transition temperature, deg. Cent. 














| hardness |}r00m temperature, | 50 per cent $ maximum energy 
| foot-pounds rous absorbed 
| ——- — — } 
1 Temperature, 650 deg. Cent. 
Five seconds... ... 0 «2 eas} 345 | 65 —91 — 15 
One hour ... es .| 250 90 | — 60 — 60 
Sixty hours 190 100 | —27 —13 
Temperature, 595 deg. Cent. 
Five minutes 300 56 —73 —73 
One PT Te 290 90 —63 —60 
Ninety-two hours... ... ...| 220 109 —39 | — 23 


| ' 





by the steel heated at 650 deg. Cent. for only 
five seconds and quenched. Heating for one 
hour at 450 deg. to 500 deg. Cent. caused no 
change in transition temperature; but the degree 
of embrittlement, measured by rise in transition 
temperature, increased progressively with 
further increase in temperature and time of 
tempering. Embrittlement, judged by rise in 
transition temperature, could only be avoided 
by restricting the tempering times to very short 
periods, i.e., a few seconds, when the tempering 
temperatures are above 480 deg. Cent. 

The different tempering treatments produced 
various degrees of hardness and of energy absorp- 
tion in fracture. According to Hollomon and 
Jaffe,twhile the impact figure falls with increase 
in hardness, there is only a slight rise in the 
transition temperature More recently, Buffum 
and Jaffe® have concluded that whilst increase in 
hardness is accompanied by a rise in transition 
temperature, the difference between the transi- 
tion temperatures of tough and temper-brittie 
alloy steel is not affected for diamond hardness 
within the approximate range 260 to 340. In 
the work of Lisch, Powers and Bhat, the 
influence of hardness on transition temperature 
was regarded as insignificant : any error intro- 
duced by this assumption would have the effect 
of increasing, not decreasing, the observed 
differences between transition temperatures. 

The standard unembrittled condition was 
taken to be that of the rapidly tempered steel. 
When the steel was once embrittled by the 
normal tempering treatment, it could not be 
restored to its unembrittled condition until it 
had been re-hardened and tempered by induc- 
tion heating. Thus the embrittlement noted 
differs from that of temper-brittle alloy steels, 


produce temper-brittle phenomena of the con- 
ventional type, and investigation of the change 
in the embrittling range of temperature with 
change of composition might provide useful 
data to link up the behaviour of carbon and 
alloy steels. The failure of the attempt to 
reveal the temper brittle condition in the carbon 
steel under examination by reagents which have 
been successfully employed for alloy steels 
seems to show that the mechanism operative in 
the two types of material is not the same. More- 
over, according to A. R. Entwisle,* the “ em- 
brittled” carbon steel does not show the 


characteristic intergranular fracture of a 
temper-brittle steel. 
REFERENCE 
1 Trans. Am. Inst. Min. Met. Eng., 1949, Vol. 180, 
page 513. 


2 Am. Soc. for Metals, January, 1952, Preprint No. 8SW. 

3 Trans. Am. Soc. for Metals, 1946, Vol. 36, page 473. 

* Ferrous Metallurgical. Design, J. Wiley and Sons, 
Inc., New York, 1947, pages 152, 154. 

5 Journal of Metals, July, — 540. 

¢ es of the Iron and Steel Institute, Sept., 1951, 
page v0. 
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MatTHEmMaticaL TaBies.—The National Bureau 
of Standards of the U.S. Department of Commerce 
has recently published Tables of n! and T'(n+1/2) 
for the First Thousand Values of n, by Herbert E. 
Salzer, to facilitate the use of these functions in 
problems such as those involving permutations and 
combinations, coefficients of infinite series, asymp- 
totic expansions, and the evaluation of integrals. 
No other ‘table of ms tere size of F(n+1/2) 
exists to date, and only the first 200 values of n 
appear in comparable published tables of the 
function n! The N.B.S. tables give factorial n 
to 16 significant figures and F(n+1/2) to eight 
significant figures, n ! being given to twice as many 
significant figures because of its wider use. 
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If coal supplies in this country are to 

FUEL SUPPLIES become more or less permanently limited, if, 


NEVER since the war has a “ coal winter ” 
been approached in this country without 
misgivings about the adequacy of coal 
stocks ; and next autumn, to judge by the 
present rate of coal output and promises 
made about exports to Europe, there will be 
as much misgiving as ever. The British 
people, in fact, are in danger of accepting 
coal shortage as a natural and unalterable 
phenomenon. The issue, therefore, this week 
of a pamphlet by the Federation of British 
Industries entitled ‘“ A National Fuel Policy ” 
comes as a very welcome corrective. That 
pamphlet contains the evidence the Federa- 
tion has submitted to the Committee on 
National Fuel Policy, a body that the 
Federation, in conjunction with the T.U.C., 
was instrumental in persuading the late 
Government to set up last year. It did so 
in the hope that the Committee would be 
able to lay bare the details of a situation 
which the Federation thought then, and just 
as strongly believes now, is going from bad to 
worse. It is estimated in the pamphlet that 
even at the present time the true demand for 
coal is between 10 and 20 million tons above 
the annual rate of supply. For although gas- 
works, power stations, railways, coke ovens, 
&e., get all they need, industrial consump- 
tion is somewhat checked by the shortage, 
domestic consumption is undoubtedly held 
down and exports could and should be 
greatly increased to the mutual advantage 
of this country and the rest of Western 
Europe. It is further estimated, upon 
current trends, that by 1960/65 the true 
shortage will have grown to some 50 million 
tons per year. The conclusion is inevitably 
drawn that if supply and demand are to be 
brought into better balance in the future, 
economy in fuel usage must be sought and 
the usage of fuel, industrially, domestically, in 
power stations, on the railways and else- 
where must be planned with fuel conserva- 
tion as the object. 


that is, little more coal can be raised from 
the mines than the 240 million tons a year 
by 1960/65, envisaged in the “Plan for 
Coal,” there will need to be a re-orientation 
in the attitude of fuel users. Up to 1939 coal 
was always abundant and cheap in this 
country. Little heed needed to be given to 
questions as to whether the very best use 
was being made of it. The change of mind, 
now necessary, is illustrated by questions the 
Federation asks about the policy of the 
British Electricity Authority. The Authority, 
naturally, is concerned with economy in 
power generation ; and it is at least broadly 
true that that economy is best pursued by the 
generation of power in large central stations 
at the higher thermal efficiencies and lower 
costs that can thus be attained. But the 
Ridley Committee is pursuing not economy 
in power generation, but economy in fuel 
usage—a very different thing. Observed in 
that light, the conventional power station 
is seen to dissipate about three-quarters of 
the heat in the coal to the atmosphere 
through cooling towers, a river or estuarial 
waters, sometimes with effects that may be 
deplorable upon amenities. It is thus 
pertinent for the Federation to ask whether 
power could not be generated more widely 
in a way less wasteful of the heat in the coal, 
as, for example, in back-pressure turbines, 
where the exhaust could be used for process 
work ; whether oil engines could not con- 
tribute beneficially in meeting peak loads ; 
and whether, indeed, the whole planning of 
power generation and the sale of electricity 
should not be re-studied in the light of the 
need to economise fuel. A similarly altered 
line of thinking applies to the industrial use 
of coal. While coal was cheap and abundant 
there was no incentive to industrial users to 
study means of economising in its use ; and 
even to-day the financial incentive remains 
blunt in almost all industries except that of 
iron and steel. For, to judge by figures 
available from the United States, which are 
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probably applicable in this country, fue] 
costs in most industries, expressed as a pro. 
portion of value added, amount to 9 
about 2 per cent, so that capital expenditurg 
undertaken to reduce fuel usage gives littl. 
return in reducing costs of production. Yet 
the scope for economy is certainly large and 
may amount in individual factories to some 
20 to 25 per cent or even more, ag 
fuel efficiency officers have found. Here the 
Federation suggests that the Goveriment 
itself might provide incentives by the 
provision of tax-free loans or taxation 
relief. 

We are inclined in this country, insularly, 
to think of our fuel problem as solely our own, 
It is not. It is a Western European problem, 
By sacrificing coal exports, mainly to Europe, 
that averaged 42-5 million tons per year for 
the ten years immediately before the war, the 
United Kingdom has lost some £110/120 
million of foreign exchange. But, owing to the 
failure of U.K. supplies, Western Europe has 
been forced to import up to 23 million tons 
year from sources other than the U.K. and 
Eastern Europe, with the consequence that 
during the current U.S. fiscal year some 75 
per cent of American economic aid to Europe 
will be spent on American coal. By an 
accident of timing a United Nations report 
on “ The European Coal Problem ” appeared 
at almost the same time as the Federation’s 
pamphlet. In many ways and with the 
support of many more facts and figures, that 
report parallels the Federation’s pamphlet. 
In one sense, however, it takes a differing 
view of the situation. The Federation, in its 
pamphlet, accepts as a basis of calculation 
the National Coal Board’s “ Plan for Coal” 
output of 240 million tons a year in 1960 /65— 
though, as is made abundantly clear, it does 
so only because it does not come within the 
terms of reference of the Ridley Committee 
to study means of increasing supplies of coal. 
The Research and Planning Division of the 
Economic Commission for Europe, which 
prepared the report on “ The European Coal 
Problem,” suffered from no such inhibition. 
It suggests that coal output in the U.K. and 
Western Europe could and should be raised 
until the need to import from elsewhere is 
removed; it remarks forthrightly that 
“production could be stepped up in the 
major coal-mining countries...if those 
directing the industry ‘were convinced that 
they would find a long-term continuing 
market for their increased output”; and in 
particular relation, obviously, to this country, 
it says pertinently, “ Governments of coal- 
producing countries, if they are to help the 
economic progress of their neighbours with 
which their own is bound up, will have to 
accustom themselves to thinking of the 
export of coal as a purpose which may well 
deserve priority over the wasteful provision 
of electrical energy for space heating.” It is 
further revealed that the per capita con- 
sumption of heat and power in the U.S. is 
some three and a half times as high as here. 
If, then, we are to look for a similar scale of 
usage in this country within this century—as 
we must if standards of living are to rise— 
not only will the output of coal have to be 
substantially raised (or other sources of 
energy be tapped), but upon grounds of the 
conservation of a wasting asset the very 
best use will have to be made of the heat 
content and, perhaps the by-product con- 
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tent, of the coal raised. We commend both 
documents to the notice of the Ridley 


(ommittee. 


BRITISH ATOMIC WEAPONS 

On February 17th last the important 
announcement was issued from Downing 
Street that the Government intended in the 
course of this year to test an atomic weapon 
which had been produced in the United 
Kingdom, and that this test would take 
place at a site in Australia in close co-opera- 
tio with the Australian Government. It 
was stated also that the trial would be con- 
ducted in conditions to ensure that there 
could be no danger from any resulting radio- 
activity to the health of people or animals in 
the Commonwealth. A subsequent Press 
message from Canberra forecast that the 
test would take place within the territory 
reserved for the Woomera rocket range, which 
runs across Central Australia for 1200 miles 
towards the north-west coast and is well pro- 
tected by appropriate security measures to 
exclude all but those possessed of special 
permission to enter the area. It is, 
furthermore, placed so far from centres of 
population that such radio-active air as 
might drift away could carry little danger by 
the time it reached populated areas. Nor is 
the nature of the rainfall in the area proposed 
for the test such as to be likely to add appre- 
ciably to that slight risk. Two naval vessels 
are already reported to have left for Australia 
carrying the equipment, as well as certain 
R.M. and R.E. personnel, required for an 
atomic weapons base ; they are expected to 
arrive some time in April. 

It was not stated in the announcement 
whether the device to be tested takes the 
form of a bomb or is one of the tactical 
weapons the manufacture of which in America 
was announced by Mr. Gordon Dean in 
October last, but on which no scientific 
information of the kind given in the original 
Smyth report has yet been published. The 
plan being carried out may, however, 
possibly include both varieties. It will 
naturally be asked why such a test could not 
have been made equally well on this British 
atomic weapon in the experimental’ area 
employed for similar tests in the U.S.A. 
Indeed, it appears that facilities to do so 
were actually offered from Washington with 
the usual American generosity, but there 
arose what would seem to be two equally 
valid reasons against such a plan. One is 
that it is desirable that Australia, in view of 
her geographical position, should prepare to 
make provision for the manufacture and test 
of all new forms of weapons likely to prove 
weful for defensive action against aggression ; 
the other is that the laws passed by the 
American Congress for the regulation of 
atomic energy matters might well be found 
difficult to apply in the co-operation of inde- 
pendent governmental organisations to the 
degree necessary for technical success. In- 
deed, it has since been frankly explained by 
Senator McMahon, chairman of the joint 
Congressional atomic energy committee, that 
although he might have wished “that the 
British had seen fit to take advantage of our 
offer to make available a test site subject to 
conditions which our law lays down,’ he 
could understand the British preference 
for the use of a range in Australia 
and wished us all success in our venture. 
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As we remarked in these editorial pages a 
couple of years ago, it has proved far easier 
to learn from the American technical and 
lay Press of the progress made in nuclear 
energy developments in the U.S.A. than it 
has been to learn from British publications 
about what was happening here—an odd 
situation, but one that has prevailed to this 
day. Many British engineers will have been 
surprised that the construction of atomic 
weapons in this country should not have been 
announced long ago, and many have no doubt 
speculated as to the possible reasons for the 
delay. If we may add a contribution of our 
own, we would suggest that just as it was a 
natural precaution for the Allied atomic 
research workers to be mainly located for the 
duration of the late war in U.S.A. and 
Canada, so it would be a natural protection, 
even after the war was ended, to arrange for 
atomic weapon manufacture to be located in 
some safer position than this small island, so 
dangerously close to the storm centres of 
Europe ; and this plan seems at one time to 
have been seriously regarded. |Unfor- 
tunately, however, a small residuum of 
scientists concerned in the work gave colour 
by their actions to the idea that they 
harboured ultra-red sympathies. Our Allies 
naturally became more than a little alarmed, 
with the consequence that their new legisla- 
tion on such matters was somewhat 
nervously conditioned. Co-operation be- 
came less easy and it may well be that our 
Government had little practical alternative 
but to build for itself anything it could not 
procure elsewhere and could not well do 
without. How far this surmise is valid and the 
course suggested a wise one the future will 
show. . Whatever the truth of the matter we 
need to be watchful in our plans and ready to 
modify them to suit the current needs of the 
rapid changes in action that international re- 
lationships so often seem to demand. Wedo 
not doubt, however, that Mr. Churchill’s recent 
visit to the U.S.A. will have assisted in a very 
useful way towards a better understanding 
between the two Governments, and a readi- 
ness to facilitate reasonable exchanges of 
atomic information. 





Letters to the Editor 
(We do not hold ourselves responsible for the opini of 
our corr ) 


CREEP RESEARCH 


Srr,—Your recent note on “ Creep Research ”’ 
gave a very clear and factual indication of the 
present position in creep investigation. It is, 
indeed, true that the long-term creep properties 
of a material can only be found by carrying out 
a long-term test. 

There are, however, objections to your 
suggestion that designers should budget for a 
comparatively short-term replacement of parts 
which are being stressed at high temperatures, 
and that metallurgists should test the materials 
for the time required. ‘ 

Two important characteristics of creep- 
resistant materials are their high cost, and the 
difficulty entailed in their manufacture. Melt- 
ing, forging and heat-treatment temperatures 
are very high, and many creep-resistant alloys 
are difficult to forge, and very difficult to 
machine, as might. be expected of materials 
which have been developed specially for their 
resistance to deformation. Consequently, the 
production of the parts, as well as the material 
itself, is very expensive, and it is important 











313 






that they should be made to last as long as 
possible. 

One of the most promising future applica- 
tions for gas turbines is in ships, and if a ship 
is being used between ports at the other side 
of the world, it is important that it should not 
have to come home frequently for refit. 

It would appear that the metallurgist and 
the designer could collaborate on this point. 
If the metallurgist were given a piece from, say, 
a turbine disc, he could start a test in a very 
short time. It would be very many months 
before the dise itself could be machined, fitted 
into the engine, given its trials in the ship, and 
finally put into normal service. Thus, the creep 
test would have many thousand hours’ start. 
If, then, the metallurgist were to let the 


‘designer or the engineer know as soon as tertiary 


creep was observed, there would still be a long 
time available in which to decide when to dis- 
mantle the engine. This would be done, of 
course, long before the incidence of tertiary 
creep. 

Your statement that a single creep test 
relates only to a particular stress at a particular 
temperature could be amplified to include a 
particular position in the forging. Samples 
from the rim of a dise will give different creep 
results from those taken from the bore. It 
is therefore important that the position from 
which the test piece is taken should be specified 
by the designer, and stated by the metallurgist. 

This effect of position is another of the many 
problems which have yet to be solved. 

E. CARRINGTON 

Admiralty Materials Laboratory 

(Creep Section), 
Dorset, 
February 18th. 





‘* PHENOMENOLOGICAL ”’ 

Sm,—In your issue of February 8, 1952, 
there is an article entitled “‘ Phenomenological 
Theories of Creep.” If, Sir, you are prepared to 
publish such a word as “ phenomenological,” 
you are presumably prepared to defend it. We 
would be grateful if you would explain its 
meaning as used in the title of the paper. To 
us, it appears that a title ‘‘ Theories of Creep ” 
would be adequate having regard to the subject- 
matter of the paper. 

C. R. Daron 
M. 8. Smmpson 

Bedford, February 19th. 

[We sympathise with Messrs. Dalton and 
Simpson. We confess we had to look up the 
meaning of ‘ phenomenological” ourselves 
before we could bring ourselves to accept it! 
The Oxford English Dictionary defines ‘‘ pheno- 
menology ” as “that division of any science 
which describes and classifies its phenomena,” 
This may be compared with the same 
dictionary’s definition of a “‘ fundamental ”’ as 
“a leading or primary principle... which 
serves as the groundwork of a system.” The 
adjective “‘ phenomenological ” was thus found 
to give so very precise an indication of what the 
article was about, i.e., theories describing and 
classifying phenomena rather than based upon 
first principles, that there seemed to be no 
justification beyond our own ignorance for 
rejecting it !—Ed., THE E.] 
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Obituary 
SIR JAMES LITHGOW, Br., C.B., G.B.E, 

Ir is with deep regret that we record the 
death of Sir James Lithgow, the well-known 
Scottish shipbuilder and leading industrialist, 
which occurred at his home, Gleddoch 
House, Langbank, Renfrewshire, early on 
Saturday morning, February 23rd. Sir 
James, who was engaged in shipbuilding 
activities all his life, was born in 1883. 
He was a member of a shipbuilding family, 
being a son of the late W. T. Lithgow, who 
was a partner in the shipbuilding firm of 
Russell and Co., of Port Glasgow. James 
Lithgow was educated at Glasgow Academy 
and in Paris, and in 1901 joined his father’s 
shipbuilding company, where he spent the 
next five years acquiring his knowledge of 
shipbuilding and shipyard management. 
For a short time he acted as 
assistant manager of the ship- 
yard and then, in 1907, Sir 
James and his brother, the 
late Henry Lithgow, were 
taken into the partnership, 
which eventually developed 
into the family business now 
known as Lithgows, Ltd. James 
Lithgow, from a comparatively 
early age, undertook responsi- 
bilities outside those immedi- 
ately connected with his own 
shipyard and in 1912 was made 
president of the Clyde Ship- 
builders’ Association. 

In the first world war he 
commanded a heavy battery 
of the R.G.A., having received 
his commission in the Renfrew 
and Dumbarton R.G.A. in 
1902. During his service in 
France he was wounded, men- 
tioned in despatches and 
awarded the M.C. The Admi- 
ralty, however, recalled him 
from France in 1917 to take 
up duty as Director of Ship- 
building Production in the 
Controller’s Department. After 
the war he continued his con- 
nection with the Territorial 
Army and in 1924 became 
Honorary Colonel of the Clyde 
Heavy Battery, R.A. In the 
years between the two wars 
Sir James, in addition to par- 
ticipating fully in the activities Y 
of the family business, found Rowe S 
time to devote to the prob- 
lems of the rationalisation of 
the shipbuilding industry, 
which, in the immediate post-war years, 
suffered from an excess of productive capa- 
city due to war-time expansion. In associa- 
tion with other shipbuilders, he helped to 
establish the industry on a sounder economic 
basis in an effort to meet the periodic 
depressions to which the industry was 
subject. His immense energy and his flair 
for organisation marked him out as a leader 
in the industrial field and in 1922 he was 
elected president of the Shipbuilding Em- 
ployers’ Federation, which was, at that time, 
the industry’s only national organisation. 
In the next two years he was concerned in 
_ the formation of the National Confederation 
of Employers’ Organisations, now the British 
Employers’ Confederation, of which he 
became president in 1924. His activities 
were not wholly engaged in the work of 
national organisations, for Sir James attended 
the International Labour Conference of the 
League of Nations, at Geneva, as a British 
employers’ delegate, and for six years, 
from 1922 to 1928, was a member of its 
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governing body, of which he was again a 
member from 1933 to 1935. His services in 
many fields were recognised when he was 
created the first baronet of Ormsary in 
1925. 

Many bodies outside the realms of ship- 
building sought the benefit of Sir James 
Lithgow’s advice and experience in labour 
and production problems, and he served 
for three years from 1927 as a member of 
the Central Electricity Board. In the wider 
commercial side of industry he undertook 
heavy responsibilities when he became 
president of the Federation of British Indus- 
tries during the years 1930-31 and 32, at 
a time when the country was suffering from 
a severe depression. As a shipbuilder he 
was interested in the production of steel, 
particularly in Scotland, and he had much 
to do with the revitalisation of the industry 





Sir JAMES LITHGOW, BT. 


in that country. He was chairman, for a 
period, of both the Steel Company of Scot- 
land, Ltd., and William Beardmore and Co., 
Ltd., and was also associated with Colvilles, 
Ltd., while during the years 1943-44-45 
he carried out the duties of president of the 
British Iron and Steel Federation. The 
prosperity of Scotland and particularly his 
native Clydeside were matters of great 
personal interest and he was chairman of 
the Scottish Development. Council, which 
is now the Scottish Council (Development 
and Industry), from the time of its formation, 
in :1931,, until 1939. 

With the outbreak of the second world war, 
events of the first world war were repeated, 
when the Admiralty decided to use the 
wide industrial experience, outstanding 
organising ability and far-sighted vision of 
Sir James, and invited him to become a 
member of the Board. This occurred in 
1940, when the Admiralty took over, from 
the Ministry of Shipping, the supervision 
of merchant shipbuilding and repairs and 
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appointed Sir James to the post of Con. 
troller, where he had the able assistance of 
the late Sir Amos. Ayre as Director. i 
the next six years he carried the heavy 
responsibility of formulating and carryjp, 
out a national shipbuilding policy, which wa, 
destined to play such an important rol 
in the general strategic policy of the way 
by utilising, to the full, the vast ship ruilding 
potential of the United States to the mag 
production of tonnage to overcome the 
submarine menace and to keep this « ountry 
supplied with the means to carry on the 
war. For his valuable services in (rectj 
the war-time shipbuilding effort f thi 
country he was created G.B.E. in tie 1945 
New Year Honours, and two year» late 
was honoured with the award of the CB. 
while Glasgow University conferred on him 
the honorary degree of Doctor of Laws. 

Although his principal acti. 
vities were concerned with the 
organisation of. shipbuilding 
and allied industries, Sir James 
maintained an interest ii. tech. 
nical developments and was 4 
member of the Institution of 
Naval Architects from 1929 
and was president of the 
Institution of Engineers and 
Shipbuilders in Scotland for 
1929-31. He also made 4 
practical contribution to fur. 
ther the work of the National 
Physical Laboratory in re. 
search on ship propeller design. 
He also gave some time to 
civil affairs and had been Vice- 
Lieutenant of Renfrewshire, 
his native county, since 1943. 

At the time of his death, 
Sir James was the president 
of the Fairfield Shipbuilding 
and Engineering Company, 
Ltd., having resigned the chair. 
manship of the company 4 
short time ago, and was chair. 
man of the family shipbuilding 
business of Lithgows, Ltd. He 
was interested in a number of 
other shipbuilding and engi- 
neering companies and was a 
director of William Hamilton 
and Co., Ltd., David Rowan 
and Co., Ltd., the Ayrshire 
Dockyard Company, Ltd., and 
British Polar Engines, Ltd. 
By the death of Sir James 
Lithgow, Scotland has lost an 
eminent shipbuilder and 4 
leading industrialist and ad- 
ministrator and one who had 
done much to foster Scottish industries and 
prosperity. 


DR. H. W. DICKINSON 


In the study of the history of engineering 
and technology, Dr. H. W. Dickinson has 
occupied an eminent place for many years. 
His death, which occurred at his home, at 
20, St. James’s Road, Purley, Surrey, on 
Thursday, February 21st, after some months 
of failing health, will be mourned by nume- 
rous engineers and historians in this country, 
in the U.S.A., and in many other countries 
overseas. He was in his eighty-second year. 

Henry Winram Dickinson was born at 
Ulverston, Lancashire, on August 28, 1870, 
and received his general education at Man- 
chester Grammar School. He studied engi- 
neering at Owens College, Manchester, and 
subsequently served an apprenticeship with 
William Beardmore and Co., Ltd., Parkhead, 
Glasgow. His first job was in Leeds, where 
he spent a year or so in a consulting engineer s 
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drawing ©'lice, after which he jomed the 
drawing ov'ice staff of the Glasgow Tron and 
steel Company, Ltd., Wishaw. ‘Dickinson 
remained with that firm for two years, 
in the second of which” he~ served as an 
assistant cngineer in the laying down of 
new plan’ at the works of the Frodingham 
iron and Steel Company. In 1895 Dickinson 
came to London and secured an appoint- 
ment as a junior assistant at the Science 
Museum. ‘That was the beginning of a 
distinguished period of office at the Museum, 
which extended over thirty-five years, until 


his retirement in 1930. After two years as’ 


a junior assistant, he became assistant keeper 
of the mechanical engineering collections, 
and early in 1914 was appointed assistant 
to the director and secretary to the Advisory 
Council of the Museum. Dr. Dickinson’s 
long term of service to the Museum was 
interrupted for three years 
during the first world war, 
when he acted as secretary of 
the Munitions Invention Panel 
set up by the Ministry of 
Munitions. He resumed his 
duties at South Kensington at 
the beginning of 1919, shortly 
afterwards becoming keeper of 
the mechanical engineering col- 
lections. In that year, the 
James Watt centenary com- 
memoration took place in Bir- 
mingham. Dr. Dickinson re- 
presented the Board ot Educa- 
tion on the memorial commit- 
tee which was set up to orga- 
nise the commemoration, and 
also collaborated with Mr. 
Rhys Jenkins in the prepara- 
tion of the excellent memorial 
volume entitled James Watt 
and the Steam Engine, which 
appeared a few years later. 

One outcome of the Watt 
commemoration was the foun- 
dation of the Newcomen Society 
for the Study of the History 
of Engineering and Techno- 
logy. The world-wide. reputa- 
tion which that society now 
enjoys has undoubtedly been 
achieved largely by Dr. Dickin- 
son’s energy and enthusiasm 
for its work. Early in 1920 
4 few engineers in and around 
Birmingham, who had taken 
an active part in the Watt 
commemoration, held a meet- 
ing under the chairmanship of 
Mr. Arthur Titley, to discuss 
the formation of an engineering 
historical society. The idea was cordially 
received and was taken up in London with 
enthusiasm by Dr. Dickinson and other 
gentlemen, who formed a London com- 
mittee. The committee held its first meeting 
—in the office of this journal—early in 
June, 1920, and the Newcomen Society was 
founded, with H. W. Dickinson as its first 
honorary secretary. The principal aim of 
the Society was deelared to be “ to encourage 
and foster the study of the history of engineer- 
ing and industrial technology.”” Those who 
were the pioneers of the Newcomen Society 
felt, quite justifiably, that the history of 
engineering had been and was being neglected; 
their object was to remedy such a situation, 
and in the years that have followed no one 
has sought the fulfilment of that object 
with greater zeal than H. W. Dickinson. 

Ten years after the formation of the 
Newcomen Society Dr. Dickinson, having 
reached the age of sixty, retired from his 
office as keeper of the Science Museum. 
He had served under four successive direc- 
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tors—General Festing, Mr. Isaac Last, Sir 
Francis Ogilvie and Sir Henry Lyons— 
and in all his work for the Museum had 
revealed not only his profound knowledge 
of the history of engineering but also his 
characteristic enthusiasm,. his inexhaustible 
willingness to help, and his unfailing cour- 
tesy. Twa years after his retirement, 
Dickinson succeeded to the presidential 
chair of the Newcomen Society. His presi- 
dential address, delivered in October, 1933, 
was appropriately entitled “Museums and 
Their Relation to the History of Engineering 
and Technology.” It contained a wealth 
of detailed information garnered during his 
years at South Kensington. 

It is extremely doubtful if any man has 
spent a more energetic and industrious 
retirement than H. W. Dickinson. He 
undertook numerous journeys in this country 
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and overseas, all of which were directly 
concerned with the fulfilment of the objects 
of the Newcomen Society. The results of 
investigations which he initiated and the 
historical discoveries that he made were 
always readily made available, and nothing 
delighted him more than to find those who 
shared his appreciation of technological 
history. Under Dickinson’s guidance the 
Newcomen Society has become much more 
than a forum for the reading and discussion 
of papers of historical interest and value. 
It has taken part regularly in various ways, 
in commemorating the lives and work of 
those who in days now far past have made 
worthy and lasting contributions to the 
progress of engineering science. Although 
the Newcomen Society was born in this 
country, it quickly became international in 
character and outlook. In France and 
Germany and other Continental countries 
there were soon discovered those who took 
a lively interest in its work, whilst in the 
United States of America there has been 
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revealed, almost from the Society’s incep- 
tion, continually increasing enthusiasm for 
its activities. For furthering the aims of 
the Newcomen Society, H. W. Dickinson 
proved himself an excellent ambassador. 
Wherever he went he received a cordial 
welcome. Twice in 1938, for example, 
Dickinson visited the U.S8.A., travelling, 
it is estimated, about 13,000 miles, on lec- 
ture tours, and attending meetings of the 
vigorous North American society, which is 
affiliated to the parent Newcomen Society 
in this country. It was during the second 
of those tours that the honorary degree of 
Eng. D. was conferred upon him by Lehigh 
University. 

But no account of Dr. Dickinson’s life 
and work could be complete without reference 
to his many excellent writings. We have 
already mentioned his joint authorship of 
James Watt and the Steam 
Engine. Among other books 
which came from his pen were 
Robert Fulton, Engineer and 
Artist ; John Wilkinson, Iron- 
master; Richard Trevithick, 
the Engineer and the Man; 
James Watt, Craftsman and 
Engineer, and Matthew Boulton. 
Then, in addition to his secre- 
tarial work and the prepara- 
tion of frequent papers for 
the Newcomen Society, Dr. 
Dickinson was the editor of 
the Transactions, every volume 
of which has reached a high 
technical and literary stan- 
dard. For the Institution of 
Mechanical Engineers — of 
which he had been a member 
for over fifty years—he pre- 
pared papers on “ The Unpub- 
lished Letters of James Watt,” 
and on “The Evolution of 
Invention.” Dr. Dickinson 
had long been a valued con- 
tributor to THE ENGINEER, 
and always it was a delight 
to deal with him and his work. 
His last long series of articles, 
which appeared in these pages 
in 1948, dealt with the “ His- 
tory of the Water Supply of 
Greater London.” The re- 
search involved in the prepara- 
tion of those articles was no 
small task, but the patience 
and care with which it was 
carried out emphasised 
over and over again the pain- 
staking thoroughness of Dr. 
Dickinson. 

It commonly happens when several men 
are working together that one of them, show- 
ing more zeal or acumen than his fellows, 
takes the lead amongst them. Others may 
hold higher offices but it is he that inspires 
the whole body. Thus it was with Dr. 
Dickinson and the Newcomen Society. He 
was the honorary secretary from the first, 
and was ceaseless in his efforts at home and 
abroad to lead it to success. He was always 
to be found at its general meetings and its 
council meetings, alert to everything that 
was happening and ready with advice from 
his deep experience, with suggestions for 
further research, or to propound some 
question that provoked consideration. But 
it was at the Society’s summer meetings 
that he was at his best, or happiest; here, 
there and everywhere, keeping his party 
interested and entertained and quick to 
respond to a touch of humour with merry 
laughter. But above all he was ever master 
of his subjects. He knew exactly what were 
the important details to observe and he could 
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draw out the guides with knowledgeable 
questions. How much the Society owes to 
him and how much it has lost losing him 
no one can say. But whatever good fortune 
may lie in store for it, it is true that its 
first secretary will be remembered with 
great affection by all who knew him, and 
will be respected by future members who 
carry on the work which owes so much to 
his knowledge and energy. 


SIR ROGER HETHERINGTON, C.B. 

WE have learned with regret of the death 
of Sir Roger Gaskell Hetherington, which 
occurred suddenly on Sunday last, February 
24th, at his home at 6, Bishopswood Road, 
’ Highgate, N.6. Until his retirement in 
1944, Sir Roger had been Chief Engineering 
Inspector of the Ministry of Health for four- 
teen years. He joined the engineering 
inspectorate of the Local Government Board 
—which preceded the Ministry of Health— 
in 1909. He was seventy-six. 

Roger Gaskell Hetherington, who was the 
son of the late Mr. William Lonsdale Hether- 
ington, was born at Highgate on February 
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10, 1876. He was educated at Highgate 
Schcol and at Trinity College, Cambridge, 
where he took an engineering course. His 
practical training in civil engineering was 
gained with Messrs. John Taylor and Sons, 
consulting engineers, of Westminster, with 
whom he continued for a few years as a 
resident engineer. In that capacity Sir 
Roger took a great deal of the responsibility 
for several water supply and sewerage 
schemes which were being carried out in 
various parts of this country, under his 
firm’s direction, in the early years of this 
century. Subsequently he was appointed 
principal assistant engineer to Messrs. Taylor 
and Sons. - 

After a short spell as a temporary inspec- 
tor for the old Local Government Board, 
Sir Roger became a permanent engineering 
inspector in 1909. By far the greater part 
of his career was thus spent in Government 
service, his appointment as Chief Engineer- 
ing Inspector of the Ministry of Health 
being made in 1930. He was created C.B, 
in 1932, and his honour of knighthood was 
conferred in 1945, shortly after his retire- 
ment. 

Sir Roger was elected an Associate Member 
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of the Institution of Civil Engineers in 1901 
and a Member in 1913. Throughout the 
years he took an active part in the affairs 
of the Institution and succeeded to the 
presidential chair in 1947. His presidential 
address was a particularly informative one, 
dealing with the contribution which the 
engineer had made and continued to make 
to the improvement and maintenance of 
the public health of the nation. The address 
revealed, very effectively, the experience 
gathered by Sir Roger during his long tenure 
of office in an important public appoint- 
ment. He indicated some of the ways in 
which engineers have contributed to the 
health of this nation and he showed that 
the work of engineers in the improvement 
and maintenance of the public health was no 
mean task. In that task Sir Roger shared 
most efficiently throughout the whole of his 
distinguished career. 





National Fuel Policy 


Tue Federation of British Industries has 
published this week the evidence which it 
has submitted to the Committee on National 
Fuel Policy. It will be recalled that the 
committee was set up by the Minister of Fuel 
and Power last year, under the chairmanship 
of Viscount Ridley. 

In its evidence, the F.B.I. points out that 
this country has had, for years, to slash its 
coal exports. In the ten years prior to the war 
Britain’s average coal exports were 42,500,000 
tons, compared with 8,700,000 tons in the post- 
war years.. This means that, since the war, 
this country has lost on average from £110 
million to £120 million of foreign exchange a 
year. The F.B.I. takes the view that the true 
demand for coal is bigger than the present 
“‘ restrained ’’ demands. Although gasworks, 
power stations, coal mines, railways and coke 
ovens are allowed to consume as much coal 
as their present plants require, export demands, 
domestic consumption, and, in some measure, 
industrial consumption, are held down to a 
total probably 10,009,000 to 20,00,0000 tons 
below the true demand. On the probable 
trend of future demand for coal, the F.B.I. 
estimates that, by 1960-65, the total demand 
will have grown by 73,500,000 tons to 
293,000,000 tons. Comparison with the National 
Coal Board’s Plan for Coal shows that, on 
present trends, a true shortage which is now 
10,000,000 tons to 20,000,000 tons will have 
grown, by 1960-65, to about 50,000,000 tons. 
The problem, the F.B.I. urges, is to formulate 
a policy and to devise plans to bridge that 
disparity. 

The F.B.I. memorandum goes on to say 
that, if the committee feels that larger capital 
investment would assist the manpower problem 
and secure more coal, it is to be hoped that it 
would advocate such a course. The hope is 
also expressed that the committee will 
emphasise the need to give every possible 
facility to developments for providing alterna- 
tive sources of fuel, including atomic energy 
and hydro-electric power. Fuels are now used 
with all too little discrimination, and the 
F.B.I. hopes that the committee will not shrink 
from recommending that the most efficient 
fuel be chosen for each main use. Economy 
through fuel efficiency, it is claimed, is the only 
means of bringing demand into step with 
supply. The F,.B.I, suggests that the committee 
should review the relationship between the 
capital investment programmes of coal mines, 
power stations, gasworks, oil refineries and 
industrial fuel consumers in order that they 
may be kept in step. Plans to develop power 
stations, industry, or export must not outstrip 
coal supply, nor must plans to develop the 
consumption of electric power outstrip the 
capacity of the electricity industry. 

In suggesting a ‘‘ plan of action,” the F.B.I. 
says that much more should be done to promote 
industrial fuel efficiency, and comments that 
the main obstacle to improvements is shortage 
of capital owing to the eombined effect of 
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high taxation and rising replacement cog of 
plant. About electricity generation and tg 
the F.B,I. expresses its main concern ag being 
to ensure sufficient supplies of power in th, 
years ahead and to be rid of peak-load },roblem; 
Among the questions which it submits on thi, 
matter are: (i) in the building of large powe 
stations, is sufficient account being taken of 
the low thermal efficiency of the condensj 
cycle and are some of the stations toc remota 
from industry and coal mines? (ii) Has the 
wider use of generation by back-preggyp 
turbine and steam engines, linked whiore gyjt. 
able to the public supply, been su‘liciently 
encouraged ? Could not auxiliary oil-engine 
generators help the peak load probler ? (jij 
Has the question of the construction of steam 
power stations of smaller size, housed i: simple 
buildings, and designed specifically to cate; 
for winter peak loads been examined ? 

Finally, the F.B.I. has a word to say about 
research. It stresses that, while the British 
economy has for many years rested on egal 
and will continue to do so for many years to 
come, Britain cannot afford to lag behind the 
rest of the world in developing other forms of 
energy. The hope is expressed that the com. 
mittee will examine whether ehough of the 
nation’s resources for research and development 
is being devoted to this question. 





Prestressed Concrete Sheet 
Piles 


PRESTRESSED concrete sheet piles are being 
employed in the construction of the new iron 
ore quay at Tyne Dock, where they are being 
used to form a curtain wall. The piles are 40ft 
long, with a section of 23jin by 9in. A tongue 
and groove are formed on the narrow faces of 
the’ piles, so designed as to permit the introduc. 
tion of a seal of colloidal grout between each 
pile and its neighbour after driving, the piles 
being incorporated in the permanent construc. 
tion and not withdrawn. There are eighty. 
four 0- 2in diameter high tensile wires in each pile 
and additional mild steel is provided in the 
head and toe, as well as stirrups throughout 
the length of the pile. The head is slightly 
reduced in section and the toe is pointed and 
bevelled, to force it against the adjacent pile 
and maintain contact during driving. The 
permissible tolerances in manufacture were 
+0—}in on the broad face and 1/1000 of the 
length in straightness. No shoe is fitted. The 
piles were manufactured at the Tallington 
works of Dow-Mac (Products), Ltd., and one 
pile from each cast was subjected to a bending 
test. 

Each pile weighed approximately 4 tons and 
was marked with the correct lifting point 
before dispatch. The driving was carried out 
by the main contractors, the Yorkshire Henne- 
bique Contracting Company, Ltd., with a 
3-ton single-acting hammer, the drop being 
4ft. Bolt holes in the piles were not permitted, 
the piles being held in the frame leaders by 
clamps. Hard driving conditions were experi- 
enced, up to 150 blows per foot of penetration 
being required in many instances. Despite 
this, it is stated, the damage to the heads of the 
piles was negligible. The piles were designed 
by the joint engineers, Mr. R. B. Porter, 
M.I.C.E., chief engineer of the Tyne Improve- 
ment Commission, and Messrs. Rendel, Palmer 
and Tritton, the consulting engineers. 

<a lllhoncalbici 

Monp Nioxet Fe~Lowsuirs.—The Mond Nickel 
Fellowships Committee invites applications for five 
fellowships of average value of £750 each for 1952. 
Fellowships will be awarded to selected candidates 
of British nationality, with degree or equivalent 
qualifications, to enable them to obtain wider = 
rience and additional training in industrial est&b 
lishments, at home or abroad, to make them more 
suitable for future employment in senior technical 
and administrative positions in British metal- 
lurgical industries, Each fellowship will cover one 
full working year. Applicants will be required to 
state details of the programme they wish to carry 
out. Particulars and forms of application are 
available from the Secretary, Mond Nickel Fellow- 
ships Committee, 4, Grosvenor Gardens, London, 
§.W.1. Completed application forms are required 
by June Ist next. 
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Icelandic. Trawler ‘* Porkell Mani 


N recent years many large trawlers have been 
constructed to the order of the Icelandic 
government and, in 1949, the Goole Ship- 
puilding and Repairing Company, Ltd., com- 
jjeted several of these motor trawlers, including 
ihe “ Hallveig Frédadéffir.” Last month the 
company ran trials of another motor trawler, 
the “ Porkell Mani,” which is bigger than the 
previous vessels and embodies a number of 
improvements suggested by experience in 
grvice of the earlier ships. The trend of design 
of deep-sea trawlers continues towards greater 
sig0 and power and the “ Porkell Mani,” 
yen in our illustration, and her sister ship 
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The solids pass through two drying cylinders 
and are then conveyed to a grinding mill and, 
following this operation, they are bagged and 
stored in insulated spaces arranged to port 
and starboard of the plant. The liquor from 
the press is treated to remove any remaining 
solids and to recover the oil which may be 
present. 

Wooden shelves and divisions are fitted 
in the main fish hold, which is cooled by a 
refrigeration plant supplied by L. Sterne and 
Co., Ltd., and forward of this is a quick-freeze 
compartment, which is maintained at a low 
temperature by plant manufactured by G. 





MOTOR TRAWLER ‘*PORKELL MANI"’ 





are 15ft longer than the previous group of 
vessels, the power of the main engine being 
increased from 1340 b.h.p. to 1610 b.h.p. 

The trawler has a length between perpendicu- 
lars of 185ft, a breadth moulded of 30ft 6in, 
a depth moulded of 16ft and is propelled by.a 
six-cylinder Ruston and Hornsby diesel engine, 
having @ maximum twelve hour rating of 1610 
b.h.p., which enabled the ship to obtain a 
mean trial speed of 13-63 knots over a four- 
mile course. The general arrangement of the 
ship follows normal practice and includes a 
completely enclosed bridge and wheelhouse, 
while the accommodation is on a generous 
scale, when the limitations imposed by the 
size of the ship are considered. The captain 
has his cabin in the bridge and the engineers 
and mates have single-berth rooms on the 
after flat, while the majority of the crew are 
accommodated in three rooms on a forward 
flat. Within the forecastle there is a small 
recreation room for the crew and a hospital 
has been provided under the bridge; a 
mechanical ventilation system supplies air to 
all accommodation. 

Full navigation aids have been supplied and 
the ship is fitted with auxiliary equipment to 
ensure that none of the catch is wasted. Fish 
livers are transferred, by a “Mono” pump, from 
a hopper amidships to a feed tank, at the aft 
end of the boat deck, which supplies a battery 
of liver boilers. Forward of the engine room 
8 a compartment containing the fish meal 
plant, included in our line drawing, and sup- 
plied by the Farrar Boilerworks, Ltd., for 
converting offal into animal feeding meals. 
The waste material is fed ‘via a hopper in the 
upper deck to a hacking machine, from where 
it passes through a pre-cooker, after which the 
moisture content is squeezed out in a press, 


and J. Weir, Ltd. The fresh and salt-water 
services are pressurised, the equipment includ- 
ing ‘‘ Hydrophor”’ pumps and tanks. Steering is 
effected by Donkin electric-hydraulic gear; 
the anchor cables are handled by a Clarke 
Chapman electric windlass. This company 
also supplied the electric trawl winch which 
has two barrels each capable of taking 1200 
fathoms of jin wire rope and a main motor of 
270 b.h.p. at 850 r.p.m., which is powered by 
a Ward Leonard generator, developing 220kW 
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at 435 r.p.m., driven from the main through 
a hydraulic isolating clutch. 


PROPELLING AND AUXILIARY MACHINERY 


The ship is propelled by a six-cylinder 

vertical, four-stroke, direct-injection Ruston 
‘*6.V.0.X.M.,” oil engine, which has a 
maximum twelve hour rating of 1610 b.h.p. 
and develops a service power of 1340 b.h.p. 
at 435 r.p.m. A damper is fitted at the for- 
ward end and the engine is arranged for start- 
ing by compressed air while, for supercharging 
a Napier turbo-blower, driven by an exhaust 
gas-turbine, is fitted. The cylinders have a 
bore of 17in by a stroke of 18in and the piston 
speed at maximum r.p.m. is 1305ft per minute, 
while the b.m.e.p. at maximum output is 
131 lb per square inch. The engine drives a 
S.L.M. reverse reduction gear through a Vulcan- 
Sinclair scoop controlled coupling to deliver 
power to a Stone’s four-bladed bronze propeller 
of Heliston design, having a diameter of 
12ft by a pitch of 13ft 9in and a development 
area of 660 square feet. 
The scoop trimming fluid coupling supplied by 
the Fluidrive Engineering Company, Lid., 
is rated to take 1610 b.h.p. at 435 r.p.m. with 
2} per cent slip. The coupling prevents the 
transmission of torsional oscillations and 
severe shock loads from engine to propeller 
or vice versa and internal bearings absorb all 
hydraulic thrusts. As arranged, the weight 
of the coupling is distributed between the 
engine and gearbox and the mounting provides 
for a small degree of flexibility between the 
engine and gearing, having a short cardan 
shaft effect. For filling purposes a small 
electric pump is provided but it is shut down 
during normal running conditions, ‘when cir- 
culation through a Serck oil cooler is main- 
tained automatically by the scoop. The drive 
is taken by an impeller and transmitted, by 
the vortex ring of oil, to a high tensile alumi- 
nium alloy runner mounted on the output 
shaft. When trawling the speed of the ship 
is reduced and is controlled by regulating 
the position of the scoop and so varying the 
speed of the output shaft, while the main 
engine continues to run at full speed to generate 
power for the trawl winch. 

Manufactured by Modern Wheel Drive, Lid., 
the gearbox has ahead and astern primary 
pinions mounted on the input shaft. The 
ahead primary pinion runs in constant mesh 
with secondary pinions mounted on two sepa- 
rate shafts, carrying main pinions engaging with 
the driving wheel on the output shaft, while 
the astern primary pinion drives secondary 
pinions and shafts through idler pinions. Each 
secondary pinion incorporates an oil-operated 
coupling and ahead or astern manoeuvring 
is carried out by directing oil at pressure into 
the chamber formed between the inner clutch 
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members, which are maintained in working 
contact with the outer members by the oil 
pressure. 
the inner members returns them to the idling 
position after releasing the working oil pressure. 
A movement of a control cock lever operates the 
couplings and the time taken to change from 
full ahead to full astern is about two seconds. 
The gearbox has a ratio of 4-07 to 1, to give a 
propeller speed of 107 r.p.m. 

The electrical requirements are met by two 
Clarke Chapman 80kW generators, each driven 
by a six-cylinder Ruston oil engine of 120 
b.h.p., and one of these sets drives a Hamworthy 
two-stage air compressor. For harbour require- 
ments a three-cylinder, 30 b.h.p. oil engine, 
driving a 15kW generator, and.a two-stage air 
compressor have been provided. 


a 


Mobile Units for V.H.F. 
Radio Surveys 


To help prospective users of v.h.f. radio 
to assess the suitability of sites and to choose 
equipment, Marconi’s Wireless Telegraph Com- 
pany, Ltd., has established a team of engineers 
with radio equipped vans for carrying out sur- 
vey work. The survey team has a “‘Commer” 
van and two Hillman “ Minx ”’ station wagons, 
the former equipped as a headquarters station 
and the two latter as mobile stations. 
Their initial object is to survey a given area, 
operate over that area the kind of equipment 
suitable for the particular purpose envisaged, 
and plan and advise on the siting of head- 
quarters stations to ensure maximum coverage 
over that area. 

The coachwork of the “‘Commer,’’ mounted on 
a 2} ecwt chassis, follows the conventional 
lines of a large ambulance and was built to 
Marconi’s design by J. S. Keam and Co., Ltd., 
Hackney Wick. The normal side windows 
have been eliminated in this design because the 
interior fittings, benches and equipment of 
varying heights make it difficult to ensure 
symmetry. Top windows, curved to conform 
with the lines of the bodywork, are fitted 
between the top of the sides and the roof, and 
they give excellent working light within the 
vehicle. 

The van carries three main kinds of head- 
quarters equipments. They are a 5W trans- 
mitter/receiver used in conjunction with similar 
mobile sets ; a larger power model giving 10W 
output ; and a main headquarters installation 
designed to cover a wide area. Aerial mast 
sections are carried on the roof of the vehicle 
and are held in position by clamps. Hinged 
footholds at the rear of the van give access to 
the roof and a compartment for stowing mast 
rigging, together with two sets of clips for 
erecting an aerial on the van, are also fitted to 
the rear. 

A petroi-driven alternator is carried in the 
““Commer’’; it is stowed in a compartment on 
the near-side of the van, as illustrated. When 


Pressure oil on the opposite face of ° 
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the door of this compartment is swung down it 
rests on collapsible legs and makes a platform 
for the alternator. On the off-side is a lead- 
lined battery compartment which accom- 
modates four normal-size batteries. 

The interior is divided into a demonstration 
section and a workshop. One of our illustrations 
gives a view of the main working space looking 
towards the rear of the vehicle ; it shows on 
the left a bench carrying the headquarters 
desk and transmitter-receivers, in the centre 
the 50W headquarters receiver, and on the 
right a map table. The bench tops are covered 








STEAM DRIVEN OMNIBUS FITTED 
WITH WIRELESS, 1901 


with cork linoleum. Ancillary equipment in 
the van includes cable drum storage and a 
battery charger. All power supplies are 
brought through a main distribution panel, 
which supplies 230V a.c. or 12V d.c. 

The station wagons are fully equipped mobile 
stations and can rove in any area, communicat 
ing with the ‘“‘Commer”’ as they go. Two of them 
can cover wide areas rapidly and an excellent 
picture of prevailing conditions can be appre- 
ciated by the engineers. This three-vehicle 
team is a self-contained organisation, capable 
of exploring all difficulties and problems 
applying to suggested schemes, and of present- 
ing to the prospective user a complete and 
accurate report, together with a suggested 
plan for dependable radio control of vehicles. 
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As an interesting reminder that the uge of 
mobile radio is more than fifty years Old, ong 
of our illustrations shows the first road vehie), 
in the world to be fitted with radio. Mareonj 
who fitted the equipment in 1901, as an exper) 
ment, appears on the extreme right of th 
photograph. The large tubular struciure on 
the vehicle is the aerial. In 1919 a Public 
demonstration of communication by wireles 
between a road vehicle and a ‘ headqu:rters ” 
was given by Marconi, when signais wer 
passed between a mobile station in Chelms. 
ford, Essex, and a fixed station in J.ondop, 
The vehicle used in this demonstration wag q 
steam omnibus belonging to the Nationa! 
Steam Car Company, Ltd., Chelmsford anq 
District. 





Visit of Electricity Supply 
Team from U.S.A. 


WE learn from the British Electricity Auth. 
rity that, by arrangement with the Anglo. 
American Council on Productivity, a represen. 
tative team from the American electricity 
supply industry is to visit this country during 
March to discuss problems with members of the 
British electricity supply industry. 

The team, who will be led by Mr. Chandler 
W. Jones, vice-president of the Narraganseit 
Electric Company, Rhode Island, will number 
eighteen, drawn from employees at all levels in 
the United States Electric Light and Power 
Utilities. They are due to arrive by air at 
London Airport to-morrow, Saturday, March 
Ist, and will be in this country for nearly six 
weeks before they leave by the 8.8. “* Britan- 
nic ’’ from Liverpool for New York, on Thur. 
day, April 10th. 


The party is returning the visit of 
productivity teams from the British elec. 
tricity supply industry, which visited the 


United States at the end of 1949, will and be 
received by Lord Citrine and members of the 
British Electricity Authority. Opportunity 
will be afforded the visitors to examine all sides 
of the British electricity supply industry and 
to exchange views with their opposite numbers 
on the practices in their respective countries. 
Among the subjects to be covered are genera- 
tion, transmission and distribution, engineering 
and construction, labour/personnel relations, 
and commercial practices. Arrangements have 
been made for the party to undertake a com. 
prehensive tour throughout the country, cover. 
ing a number of the Area Boards and the 
Authority’s Generation Divisions. At the 
invitation of the North of Scotland Hydro. 
Electric Board the party will also be shown 
some of the hydro-electric schemes which are 
being developed by that Board. 

The tour will begin in London on Thursday, 
March 6th, the itinerary being by way of 
Cambridge, Birmingham (7th and 8th), Leeds 
(9th to llth), Tynemouth (12th to 14th), 
Gullane (15th), Edinburgh (16th and 17th), 
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Pitlochry (18th and 19th), Glasgow (20th and 
gist), ‘‘arlisle (22nd), Manchester (23rd), 
Liverpoo!| (24th), Chester (25th), Hereford 
(26th), ( ardiff (27th and 28th), Bath (29th and 
30th), a»d Bournemouth (Mareh 31st and April 
ist), ending in London on April 2nd. 





Performance of Natural 
Draught Water-Cooling Towers 


Av a joint meeting of the Steam Group of 
the Institution of Mechanical Engineers and 
the Supply Section of the Institution of Elec- 
trical Engineers, in London on February 27th, 
the following paper was presented for discussion: 
“ Performance of Natural Draught Water-Cool- 
ing Towers,” by Mr. H. Chilton, B.Sc., of the 
Research Department, the British Electricity 
Authority. Abstracts from the paper are repro- 
duced herewith. 

In a cooling tower, warm water is brought 
into intimate contact with atmospheric air and 
heat is transferred from water to air by both 
convective and evaporative processes. The 
dual nature of the transfer process makes a 
rigorous treatment of the theory difficult, but a 
simple approximate method was suggested by 
Merkel! in 1926 and has since been developed 
and confirmed experimentally by several 
workers in the United. States*:* and Great 
Britain. ® 

Merkel’s treatment, now known as the “‘ total 
heat method,” provides a ready solution to 
problems on counter-flow cooling towers in 
which the air rate is known, and consequently 
it is widely applied to calculations on mech- 
anical-draught cooling towers. Practical 
difficulties in calculating the air flow have 
proved a serious obstacle to the application of 
similar methods to natural-draught towers. 
Wood and Betts* set down the equation defining 
the air flow and showed how it could be solved 
by trial simultaneously with other basic 
equations. Although valuable as a standard, 
their method presupposes knowledge of con- 
stants which are difficult to evaluate and the 
arithmetic is cumbersome. 

An approximate method has recently been 
developed, which is simple and direct to apply 
and requires only the information readily 
available from conventional performance tests. 
{t is strictly applicable only if the air becomes 
saturated in its passage through the tower 
packing. Both experiment and theory suggest 
that such is usually the case in Great Britain, 
but results must be accepted with some reserve 
on exceptionally dry days. In its simplest form 
the new method is not applicable to towers 
operating under desert conditions. 

To test the validity of the theoretical reason- 
ing and to evaluate the empirical constants, 
a total of 249 test results on six different towers 
have been collected and analysed. A fortuitous 
relationship has been revealed which further 
simplifies calculations and reduces the empirical 
factors to a single number termed the “ per- 
formance coefficient,” which is mainly a function 
of the depth and type of packing. By re- 
introducing the tower height and base cross- 
sectional area, a further factor is derived, 
termed the “‘ duty coefficient,” which defines 
the overall capabilities of a tower under all 
operating conditions. 

CoNncLUSIONS 

The performance of a natural draught water- 
cooling tower under all operating conditions 
can be correlated in terms of two derived factors: 
Merkel’s cooling factor « and a modified form 
of the water/air ratio, L/G@N+t, where 
G=Mean mass flow (lb) of dry air per square foot 

of reference plane, 

L=Mean water loading (lb) per square foot of 
reference plane, 

N= Resistance of tower to air flow through it in 
velocity heads referred to the area of the 
reference plane ; N is constant for a given 
tower. 

Experimental results show that the factors 
are simply proportional, so the constant of 
proportionality termed the performance coeffi- 
cient is a unique expression of the tower 
performance. This conception provides a 
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valid basis for the comparison of different 
tests on the same tower and tests on different 
towers. 

Nearly all cooling tower problems which arise 
in the design and operation of electricity 
generating stations and in economic studies can 
be solved by the method suggested, from data 
which are either already available or which 
can be collected without difficulty. Whilst 
the paper is not primarily intended for the 
cooling tower designer, it defines in simple form 
the effect of each of the major variables on 
tower capacity, and the relationship between 
recooled water temperature and operating con- 
ditions. 

Inconsistencies in test results are probably 
due, at least in part, to the effect of variables 
which cannot readily be taken into account in 


either design or the interpretation of test 


results. A single test, no matter how carefully 
it is conducted, may be misleading as to the 
capabilities of a tower. 

Performance curves provided by tower 
designers do not invariably represent correctly 
the relationship between recooled water tem- 
perature and operating variables. Errors may 
be serious at conditions far removed from those 
specified. A form of specification is proposed 
which, by stipulating the performance required 
under all conditions, makes performance curves 
unnecessary. 
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The Factory Inspector’s 
Annual Report 


THE annual report, for the year 1950, of the 
Chief Inspector of Factories, Sir George 
Barnett, has now been presented to Parliament 
and was published by H.M. Stationery Office 
at the end of last week. It states that the 
total number of factories registered in the 
United Kingdom at the end of 1950 was 241,064, 
or 2530 fewer than a year previously. The 
number of factories in which there is mechanical 
power increased by 2394 during the year, and 
the number of factories without mechanical 
power declined by 4924, Attention is directed 
in the report to Section 5 of the Factories Act, 
1948, which requires that at least a month’s 
notice is given of the proposed occupation of 
premises as a factory. An analysis in one 
division showed that in only 28 per cent of the 
cases was the month’s notice given, and that 
in one district the proportion was as low as 
12 per cent. The report emphasises the import- 
ance of this requirement on the ground that it 
is the only really effective means of reducing 
the initial occupation of unsatisfactory premises 
for manufacturing purposes. The report com- 
ments, however, on the increasing attention 
being given to principles of good design in the 
construction of new factory buildings and 
extensions to existing premises. But it says 
that, owing to the continued restrictidn on 
building construction, factory inspectors are 
still handicapped in dealing with unsatisfactory 
factory buildings which still persist, particularly 
in urban areas. ‘ 

The report records a slight increase in the 
total number of accidents during 1950. In all, 
193,059 accidents were notified, of which 799 
were fatal, compared with 192,982 accidents, 
including 772 fatalities, in 1949. About the 
figures, the Chief Inspector says that some 
satisfaction is felt that the 1950 totals are much 
the same as those for 1949 in spite of an increase 
of 200,000 in the number employed in the 
manufacturing industries, and the extension 
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of the risk period due to the extra overtime 
worked through the introduction of the rearma- 
ment programme. The biggest increase in the 
number of accidents was in. building, from 
11,777 in 1949 to 13,302 in 1950, and the 
biggest decrease was seen in shipbuilding 
accidents, from 9951 in 1949 to 8901 in 1950. 
Quite appreciable decreases were seen in 
accidents in the heavy industries. The report 
states that there was a 6 per cent increase in 
1950 in the number of accidents through 
persons falling, and it is suggested that if the 
number of such accidents is to be kept down 
there must be more concentration on safe 
means of access and a safe place to work. 
Accidents caused by the cleaning of machines 
in motion by women and young persons rose 
by 22-5 per cent, a matter indicating lack of 
proper instruction and lack of discipline. 
During 1950; there was an encouraging decrease 
in the number of accidents on shafting and 
transmission generally, although the number of 
accidents associated with transport continued 
to rise. Cases of sepsis dropped by over 9 per 
cent, but the Chief Inspector urges that there 
is still room for improvement. He considers 
that neglect during the week-end plays a part 
in the development of sepsis, as a slight injury 
on Friday, if not reported, may not get any 
expert attention until the Monday. Sum- 
marising the accident statistics the report says 
that the number of notifiable accidents per 
1000 employees dropped from twenty-six. in 
1949 to twenty-one in 1950, and the average 
selected frequency rates showed a corresponding 
drop from 2-23 per 100,000 man-hours worked 
to 2-10. The report notes that accident pre- 
vention organisations in individual factories 
are increasing, particularly in large factories. 
It is sometimes felt in smaller factories that 
the numbers do not warrant the setting up of 
safety committees, but small committees—say, 
of, three persons—making periodic inspections 
and meeting only when a problem arises, are 
advocated. In this.way, the report observes, 
safe methods of working could be fostered in 
many factories where, at present, unsafe prac- 
tices are seen too often. The report includes 
examples of some accidents which indicate 
that designers and makers of machines are still 
not always giving sufficient thought either to 
the elimination of danger points or to their 
adequate protection where elimination is not 
practicable. 

The section of the report dealing with 
health and welfare matters :nakes special 
reference to the improved conditions in iron- 
foundries. Hardly any other industry, it is 
stated, has reacted so wholeheartedly to such 
radical changes in production methods and 
working conditions as those experienced in 
foundries over the past few years. In industry 
generally, the report notes, increasing attention 
is being paid to natural and artificial lighting. 
In most new factories artificial lighting is 
good, but the Chief Inspector thinks there are 
still cases where windows appear to have been 
little more than an after-thought! He feels 
that more attention should be given to making 
windows easier to clean, and advocates the use 
of windows specially made to enable their outer 
surfaces to be cleaned. The importance of the 
regular cleaning of windows is stressed as the 
only way of maintaining a high standard of 
natural lighting. Colour schemes in factory 
decoration are now being given greater attention 
in industry, although, according to the report, 
there is room for progress in smaller factories. 
Another comment made in this section of 
the. report is that heat conservation is the 
answer to the problem of maintaining a reason- 
able temperature in cold weather, particularly 
in view of fuel shortage in the winter months. 
Timely overhaul and repair of heating appli- 
ances and the lagging of pipes are some of the 
jobs which could have attention in the summer 
months rather than having to face the problem 
‘in an atmosphere of crisis’? on the first 
frosty day. 

In his introduction to the report, the Chief 
Inspector points out that, because of staff 
shortages, the factory inspectorate has been 
required to face an increasing load of work 
at a great disadvantage when industrial pro- 
duction has been mounting. 
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The. Storage Pumps of the Etzel Power 


Scheme, Switzerland 


No. Il—(Concluded from page 288, February 22nd) 


The conservation of surplus power through the medium of pumps raising water to 
elevated reservoirs 13 an effective method of cutting down the power waste which occurs 
in base-load hydro-electric stations at times of high water. The iwo five-stage pumps 


at the Hizel 


power station, which work against a head of some 1600ft, are described 


in this article ; their effect on the performance and economy of the station 18 examined. 


REGULATION SysTEM AND SaFETY EQUIPMENT 
happens fairly frequently at the Alten- 
dorf power station that the surplus current 
available is not sufficient to cover the total 
input of 20,500 h.p. required for one pump. 
On the other hand, the regulation of discharge 
and input in centrifugal pumps can only be 
effected with relatively high losses. In the 
course of the initial studies in 1932 a regulation 
system employing guide blades in the top 
pressure stage of the pump had been considered, 
but this was abandoned because it would 
have improved the operating characteristics and 
efficiency of multi-stage pumps at partial load 
only very slightly as compared with regulation 
by throttling, while, on the other hand, it 
greatly complicated the pump design. More- 
over, a8 experience in foreign pumping stations 
with regulation by rotary blades has shown, 
such designs occasionally tend to vibration and 
heavy wear. 

When the studies were resumed in 1944 and 
1945, it was therefore decided to equip the 
pumps with stationary guides and to make 
up for temporary reductions of the input 
by partial operation of the turbines coupled 
to the pumps. If, for instance, surplus current 
amounting to 15,000 h.p. only is available, 
instead of the 20,500 h.p. normally required by 
one pump, the missing 5500 h.p. is made up 
by branching off part of the discharge quantity 
and supplying it to the Pelton turbine mounted 
on the same shaft as the pump. The turbine 
then develops this power and transmits it to 
the pump. The electric output supplied to the 
set from outside is thus limited to the available 
15,000 h.p., while the pump itself is neverthe- 
less run at full load with 20,500 h.p. This 
system of regulation turned out to be most 
satisfactory in service, the efficiency obtained 
with it at partial load being just as high. as 
with the throttling or guide-blade systems. 
At the same time it is simpler than these 
systems because the turbine governor can be 
made use of and no additional regulating equip- 
ment need be installed. 

The shutting-down processes taking place as 
@ consequence of unforeseen failures of the 
power supply are well known to be very com- 
plex in pumping plants and require special 
study when large units are concerned. Account 
must then be taken both of speed changes in 
the sets and of pressure fluctuations in the 
piping. In the absence of any means of regula- 
tion, the speed drops off rapidly when the 
driving motor cuts out, the direction of rota- 
tion changes within a few seconds and with 
almost equal rapidity the pump impeller, now 

i as a turbine wheel, reaches racing 
speed, which is about 1-25 times the nominal 
speed of the pump. Operation of the pump in 
reverse, however, has to be avoided at. all 
costs on account of the bearings. This end can 
be attained by the rapid closing of the pipe- 
lines by non-return valves, quick-action 
sluice valves or a regulating system em- 
ploying rotary baffles. 

The phenomena which were to be expected 
when the storage pumps in the Altendorf 
power station were shut down after normal 
service or upon failure of the electricity supply 
demanded detailed study and trials, as very 
few practical measurements were available on 
the behaviour of pumps of this size under the 
conditions in question, These investigations 


led to the systematic plotting of the charac- 
teristics of a multi-stage, high-lift centrifugal 
pump under the conditions prevailing during 


shutting-down, first of all in the normal pump- 
ing range, then in the braking range, i.e., 
immediately after cessation of the power supply, 
with the pump turning in the normal direction 
but the water flowing backwards, and finally 
in turbine operation (Fig. 12). It proved, inci- 
dentally, that a multi-stage pump of this kind 
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can very well be run as a water turbine, 
efficiency attaining quite acceptable figures, 

It was decided in the light of these investi 
tions to use the governor of the turbine fy 
controlling shutting-down processes in thy 
pumps, an expedient which has fairly ccrtaj 
never been employed before in any piant of 
this size. When the motor generator driyj 
the set has cut out, for instance, as a res:ilt of, 
short interruption in the electricity su 
the turbine governor opens the turbine admis. 
sion valve. The turbine then takes over thy 
drive of the pump, brings the set up to ful 
speed again and makes it ready for switching 
in parallel and reconnection to the mains 
Though even with this regulating system. preg. 
sure fluctuations are not to be avoided, ¢ 
at least remain within acceptable limits anq 
are less violent than they would be if und«mped 
non-return valves were used, so that the pipe. 
line is not subjected to any excessive stre ssing, 

The turbine governors were adapted fo 
this method of control and were supplemente 
by a safety governor fitted on the head of the 
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Characteristics of multi-stage hi h-lift centrifu, al pump, on the right in normal operation, 


on the left when o 


whe rated as a turbine, and in the centre in the braking 
pump turning in the normal direction, but the water flowing backwards. 


, i.e., with the 
hese tests were 


carried out to determine the behaviour during normal and unforeseen shutting-down operations, 
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D1, D2 Pipe-lines 

Pa Incoming power 

PvM Losses in the motor 

PvP Losses in the _—— pump 

PvS Losses in suction inlet of storage pump 
PvDs Losses in the venturi nozzle 

PvD1 Losses in the pipe-lines 

PvSt Losses in the tunnels 

PvE Losses in the inlet pipe to the turbine 
PvT Losses in the turbine 

PvG Losses in the generator 

Pg Outgoing power 


Power balance and efficiencies of the storage pump set of the Etzel power scheme during 
pump operation, followed by turbine operation, with reference to the incoming and outgoing 


power at the terminals of the motor generator. 


FIG. 13—-POWER BALANCE CHART 
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exeiter. ‘This governor has four switéh valves, 
which bring about the closing of the spherical 
ing valves already mentioned if the speed 


THE ENGINEER 


stations handling pumped water only, with no 
natural inflow to the storage reservoir, the 


total prime cost of the plant must be reckoned. 




































should fall to less than 300 r,p.m. Other switch If instead the pumping station is subsidiary to 
valves shut down the motor generator as soon a generating station, so that it requires no 
as its speed deviates from the normal by special building work apart from foundations 
45 per cent. This prevents the pump from and the allocation of space in the existing hall, 
in critical speed ranges. Finally, a the extra expenditure involved by the pumping 
gwitch valve is fitted to preclude racing of the plant is all that will have to be taken into 
get if at any times the pump should begin to account. 
rum in reverse in spite of the safety measures In the case of the Etzel power scheme the 
taken. expenditure for the addition of the pumping 
7 p E plant was that given in the accompanying table. 
INVESTIGATIONS INTO penis CONOMY With an installed power input of the pumps 
The efficiency of hydraulic power storage of 33MW, which corresponds toughly to the 
plants whose pumps and turbines operate under electric energy supplied to the motors at full 
the same head is obtained by dividing the load, the fixed annual costs of the pumping 
energy rere 3 in — service with the station thus work out at 
um) water by the energy required for 900,500 Swiss f 
ol The individual efficiencies of the 33 OW 8 Swiss francs per kilowatt. 
pumps, the turbines, the motor generator when “ 
operating both as a generator and as a motor, With an assumed duration of employment 7 
the pressure losses in the pipes and any water of the pumps, the fixed costs per kilowatt- 
losses are all of importance in the reckoning. hour of the power used for driving the pumps 
Expenditure on Pump Installation 
Prime cost, Annual cost, 
Swiss france Per cent Swiss francs 
Building work hie Laake a aalen me 370,000 5 18,500 
Machinery (pumps and accessories)... 1,820,000 10 182,000 
Total extra expenditure... 2,190,000 teas 200,500 
In the older stations, such as that at Schaff- 600 R : 
house, Switzerland, the mean annual efficiency thus amount to wi centimes. If the price of 
of the pumped storage plant was originally the power used for pumping is designated 
37 per cent, though this figure was raised to as » centimes per kilowatt-hour, the cost of the 
about 44 per cent after the replacement of the energy generated, at a pumped-storage plant 
efficiency of 65 per cent, works out at :— 
1 600 
Nn =a? r) 
: This equation is shown graphically in Fig. 14 
+9 with p as abscissa, ¢ as ordinate and 7’ as 
E parameter. 
5 7 In the first full year of service, 1947-48, 
the duration of employment of the pumps was 
1265 hours, followed in 1948-49 by a duration 
ys of 1465 hours. For the mean duration of 
a employment of 1365 hours the equation thus 
} 3 runs as follows :— 
1 p e : 
> e= ——(p+0+44)=—~— +0-68 centimes per kilo- 
: 1 0-65 0-65" watt ter, 
BSS PES 6 The fixed costs to be calculated on the power 
ice of P Pumps ~ Centimes/kWh obtained from pumped storage thus amount to 
preee wi aint iia iioies 0-68 centimes per kilowatt-hour. The value p 
>, Re ap P " * varies from 0 at the lowest, when surplus power 
st a Lad co po eed - — poem. from the base-load stations can be used for 
An. sss, see Fimed costs. pumping, to the highest price paid for power 
Bu...» ss 1. Variable costes. from outside sources or from thermal stations 


Prices of the high-value power as a function of the cost 
of current for the pumps, and for various durations of use 
of the pumping plant. 

Fic. 14—POWER CosTs 
machinery. In modern installations, thanks 
to the improvement in the individual efficiencies, 
considerably higher overall efficiencies are 
attained. In the Etzel power scheme the 
mean annual efficiency varies between 64 and 
66 per cent (Fig. 13). 

As compared with pumped-storage stations 
having an equal gross head for both pump and 
turbine operation, even greater advantages are 
offered by stations in which the pumped water 
can be employed in the turbines under a head 
which is greater than the discharge head of 
the pumps, or in other words, wherever the 
turbines are situated below the pumps. That 
is the case in certain installations with a num- 
ber of stages, such as those of Waggital, 
Iilsee-Turtmann or the completed Oberhasli 
scheme in Switzerland, and in all plants in 
which the pumps supply water to the main 
pipe-line from supplementary catchment areas 
lying at high altitudes, as, for instance, in the 
Cleuson-Dixence station. 

Any economy estimate must, of course, take 
account also of the prime cost of the pumping 
plant. In straight hydraulic power. storage 


when such power has to be used for pump- 
ing, as it was, for instance, during the severe 
electricity shortage af the winter of 1949-50. 





Air Carriage Liability 

IMPORTANT in the law governing the 
liability of the carrier by air of passengers and 
cargo under arrangements or contracts subject 
to United Kingdom jurisdiction are contained in 
the issue of the Carriage by Air (Non-Inter- 
national Carriage) (United Kingdom) Order, 
1952, published by H.M. Stationery Office as 
Statutory Instrument, 1952, No. 158 (price 6d. 
net), which will come into operation on April 1, 
1952. The order does not extend to the law of 
Jersey, Guernsey or the Isle of Man. Under the 
Warsaw Convention, 1929, to which effect was 
given in the United Kingdom by the Carriage 
by Air Act, 1932, a carrier by air undertaking 
‘international carriage ’’ is liable for damage 
sustained in the event of death or injury of a 
r, loss of, or damage to, goods, or of 

elay, unless he can prove that he and his 
agents have taken all n measures to 
avoid damage, or that it was impossible to take 
such measures. The liability of the carrier is 
limited, and there is a time limit for the bringing 
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of an action. The new order now applies to 
carriage by air which is not “ international 
carriage’ within the special meaning of that 
term as used in the Convention. ‘“‘ International 
carriage ’’ is defined in the Convention as any 
carriage in which the places of departure and 
destination are situated either within the terri- 
tories of two high contracting parties, or within 
the territory of a single high contracting party, 
if there is an agreed stopping place within the 
territory of another power. The order now 
includes all carriage by air which is not “ inter- 
national carriage.” It renders null and void 
any provision in a contract of i 
tending to relieve the carrier of liability or 
tending to fix a lower limit of liability than that 
which is laid down in the order. The Minister 
of Civil Aviation has power of exemption, solely 
for the i! nage of exempting from the provisions 
of the order carriage by air performed by a 
flying club or gliding club, subject to certain 
conditions, 





A Flexible Shaft Coupling 


A NEw flexible shaft coupling of all-metal 
construction is now being made by Metalducts, 
Ltd., Catherine Wheel House, High Street, 
Brentford, Middlesex. This coupling is known 
under the trade name ‘‘ Metastream.” It 
is designed to give free axial movement and a 
positive drive, without back-lash or play, 
between the driving and driven units under 
all conditions of load, and at the same time 
permit a degree of angular misalignment. 

The coupling is of particularly simple con- 
struction and its arrangement and operation 
can readily be seen from the drawing we 
reproduce herewith. The driving and driven 
shaft flange units are connected through two 
flexible membranes, which can be of stainless 
steel, monel metal or phosphor bronze as 
required. The number of flexible membranes, 
through which the drive is taken"and the 
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ARRANGEMENT OF COUPLING 


resistance to axial movement controlled, can 
be varied according to the nature of the duty. 

Each of the membranes is connected to its 
shaft flange and supported round its circum- 
ference by an annular ring held by socket- 
headed fitted bolts. At their centres the 
membranes are rigidly clamped together in a 
four-part ring boss with riveted pins. When it 
is required to disconnect the coupling the 
annular clamping rings are unbolted and the 
membrane assembly can then be withdrawn 
without disturbing either the driving or the 
driven members of a machine. 

The firm is also making what is termed a 
spacer coupling on similar lines, in which the 
membranes are connected by a central tubular 
spacer unit. This form of coupling, in addition 
to permitting a measure of angular and lateral 
misalignment, provides maximum accessibility 
of the driven machine by removal of the 
spacer. 
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’ Politics and River Valley 
Authorities 
(By our American Correspondent) 

In many of the reports which have been 
compiled during the past three years by 
members of the British teams visiting the 
United States under the egis of the Anglo- 
American Council on Productivity, great 
emphasis has been placed on the fact that 
American free enterprise works, and works 
well. In the United States to-day a score 
of important “ public ” services, from wire- 
less broadcasting to telephone communica- 
tions, and from railway transport to civil 
aviation, are performed by what, in fact, are 
private companies. Even in the work of the 
U.S. Atomic Energy Commission, use is 
made of industrial or university contractors 
rather than of a directly controlled staff. 
It is only when viewed against this back- 
ground of private enterprise that the fierce 
political opposition which faced the Tennessee 
Valley Authority project in its early days 
can be appreciated. True, the ancient con- 
troversies over the Tennessee Valley Autho- 
rity grow fainter each year as the annual 
reports roll off the presses. This is not 
because the principle of federal development 
of electric power has been universally 
accepted, but because Tennessee Valley 
Authority stepped into the breach at a 
critical time and is so manifestly necessary. 
Tennessee Valley Authority power con- 
tributed substantially to victory in the last 
war, and played an important part in develop- 
ing the atomic weapon. Now that Authority 
is engaged in a programme which, by 1954, 
will raise its installed capacity from 3181MW 
to 6800MW. It is “committed to supply 
the Atomic Energy Commission for two of 
‘its plants about as much electrical energy 
as is used in the City of New York.” 

Of the 75,400MW total electric generating 
capacity in the United States to-day, private 
power companies own 79-6 per cent, the 
Federal Government 10-6 per cent, and 
local authorities 9-8 per cent. In his recent 
budget message, President Truman asked 
Congress for some 735,000,000 dollars to be 
spent directly in the construction of federal 
electric power projects during the fiscal year 
1953. While that figure may appear unduly 
high, it should be borne in mind that private 
companies are planning to spend more than 
three times as much for new generating 
facilities during the coming year. Thus, the 
United States can hardly be considered to be 
heading for a nationalised electricity autho- 
rity! Nevertheless, whenever the subject 
of reclamation comes up, too many American 
politicians are still displaying a certain 
narrow-minded attitude, seeing only the 
“ grave threat of the expansion of public 
power” and ignoring the many other 
beneficial functions of multiple-purpose 
reclamation projects. A topical case in point 
is the Missouri Valley Authority, plans for 
which received a timely impetus by the 
disastrous floods which occurred in the 
Missouri Valley in the summer of last year. 
The “ threat ” of a valley authority, modelled 
after the Tennessee Valley Authority, to 
take over flood control, irrigation, naviga- 
tion, hydro-electric power and other develop- 
ment projects, has now led to the formation 
of a committee made up of the governors 
and the resource development advisers of 
the ten Missouri River Valley States. The 
committee has gone on record as opposing 
the Missouri River Survey Commission, 
which was created by President Truman to 
restudy the valley and its problems in the 
light of the recent floods. The attitude of 
the committee was perhaps best expressed 
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by its chairman, Governor. Peterson of 
Nebraska, who said that the threat of a 
Missouri Valley Authority was “a long ways 
from an idle threat and one we will be con- 
fronted with—pointedly and sharply—in the 
next few years.” It would seem that as 
long as sectional interest will not be sub- 
ordinated to national interest and party 
politics continue to determine the progress 
of a scheme such as the Missouri Valley 
Authority, there is little chance for the civil 
engineer in America to get down to his task 
“of directing the great sources of power in 
Nature for the use and convenience of 
man” ! 





American Engineering News 
(By our American Correspondent) 


A Magnetic Tape Computer ‘‘ Memory ”’ 

It will be recalled that ‘“‘ SEAC,” 
the National Bureau of Standards Eastern 
Automatic Computer, which was dedicated in 
June, 1950, was the first post-war American 
automatically sequenced, high-speed computer 
to go into productive operation. The _all- 
electronic machine was developed and con- 
structed by the staff of the National Bureau 
of Standards under the sponsorship of the 
U.S. Department of the Air Force to provide a 
high-speed computing service for the application 
of mathematical techniques to large-scale 





MAGNETIC TAPE COMPUTER ‘* MEMORY "’ 


problems of military procurement and adminis- 
tration. For more than a year now, ““SEAC”’ 
has been actively turning out solutions to these 
and other important problems. An electronic 
digital computer, such as ‘‘SEAC,” has a 
limited storage capacity in its internal high- 
speed memory, in which partial solutions are 
stored until needed later in the course of the 
solution of a problem. . To handle certain 
problems, it therefore becomes necessary to 
store information in an external memory ; 
information is transmitted out.of the computer 
for storage, and fed back later on in the problem. 
The speed with which this can be accomplished 
is @ very important factor in the overall operat- 
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ing speed. For instance, when commensy 
teletype machine tape was used in conjungt; 
with ““SEAC,” for auxiliary storage as a 

rary expedient, reading the information on ,, 
the tape and back again often took more 

95 per cent of the total problem solution time, 

Thus far, the most promising mechod 
reducing this time has been the use of ragnetiy 
recording. However, while computer-cc :1trolle| 
auxiliary memory systems using miagnotiy 
pulses have been employed success{ully j, 
computers other than “‘ SEAC,” most of they 
systems have required complex and expengiy, 
mechanisms to start, stop and reverse th 
magnetic tape or wire with the ne 
speed. A magnetic tape memory unit has noy 
been developed at the computer labora 
of the Bureau, which combines high-speg 
starting, stopping and reversing with notab) 
mechanical simplicity. Two of the units ay 
now in routine operation with “ SEAC,” ay 
plans call for adding two more. In tiie ney 
system, the magnetic tape rests lightly on ty 
smooth-surfaced rollers which rotate gop. 
tinuously but in opposite directions. Betwe 
these two rollers the tape passes through ma. 
netic heads for recording, pick-up and crasing 
When either of two control solenoids is energised 
a low-inertia, rubber-covered roller presses th» 
tape against one of the smooth rollers. This 
quickly starts the tape moving in the desired 
direction. Tape inertia is kept low by letting 
each end fall in loose folds into a tank or bin, 
Each tank consists of two plates of glass spaced 
apart just a little more than the width of th 
tape. The speed and simplicity of the system 
result from the successful elimination of reels 
and servo-mechanisms. Only two small massa 
need to be accelerated in starting the 
the small jam roller and a few feet of tape hang. 
ing into the tank. Although the tanks are big 
enough to hold several thousand feet of tape, 
an ordinary 1200ft spool is ample for most 
problems. The tanks are enclosed on all edges 
and have slots in the top for the tape to enter, 
Because the tanks are just wide enough to clear 
the tape, the loose folds in which the tape falls 
have no tendency to turn over or to becom 
entangled. 

Several problems were encountered in 
developing the tape memory mechanism. The 
tape tends to acquire an electrostatic charge as 
it passes through the drive mechanism. This 
can become quite troublesome at higher speeds, 
causing the tape to cling to the walls of the 
tank as soon as it leaves the drive mechanism. 
If the charge is strong enough, the tape may 
continue to stick at the top of the tank until 
it backs up into the mechanism and is 
by a sharp fold. The present solution—satis. 
factory at moderate speeds of up to 8ft per 
second—is to ionise the air where the 
leaves the drive unit, -using strips of alpha. 
emitting polonium. Another ible answer 
to the problem, though somewhat inconvenient, 
would be to control the humidity within the 
tanks. The ideal solution would probably be 
to make the tape base material sufficiently 
conductive, so that a charge could not collect, 
A second limitation on the operating speed of 
the tape is imposed by the need to erase 
information from the tape. The necessary 
erase frequency increases as the tape speed 
increases. A tape speed of 16ft per second, for 
instance, requires an erasing frequency of 
several hundred kilocycles. Because of 
hysteresis losses, ordinary tape heads cannot 
operate at such high frequencies. New heads 
with powdered iron magnetic circuits, now 
being developed for use at much higher fre- 
quencies, are ted to solve this problem. 
Meanwhile, it is always possible to erase the 
tape in @ separate operation, at less than the 
normal running speed. A third major problem 
in using magnetic recording in computer work 
is the presence of flaws in the magnetic tape. 
Commercially available tape has many small 
imperfections in the magnetic oxide coating, 
which are quite undetectable in ordinary audio 
work, In the recording of computer pulses, 
however, the loss of magnetic signals over 4 
very small area in the tape may mean the loss 
of one or more digits of information, which, in 
computer work, cannot be tolerated. Some 
specially treated tapes now available are nearly 
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free from flaws, and improved manufacturing 
techniques may soon eliminate such difficulties, 
Meanwhile, @ process of removing the imperfec- 
tions by seraping the recording surface over a 
guitably shaped knife edge has been developed. 
This is somewhat laborious, but is used as a 
temporary expedient. Another method of 
avoiding the flaw problem is to record from the 
pack side of the tape through the plastic base, 
Although this allows only about half as much 
information to be recorded in a given length of 
tape, the result is unaffected by flaws in the 
coating. 
Progress of Tennessee Valley Authority 
Interesting details of the continued 
unified development of the soil, water, forest 
and mineral resources of the Tennessee Valley 
are contained in the eighteenth annual report 
of the Tennessee Valley Authority, which 
covers the fiscal year ended June 30, 1951. 
It is reported that good progress was made 
toward doubling the capacity of the power 
system to more than 6800MW in 1954. A 
major factor which is bringing about this 
increase in generating capacity is the need for 
power for national defence, particularly for 
the U.S. Atomic Energy Commission and other 
Federal agencies, It was estimated that the 
ergy requirements of Federal agencies would 
increase by 9500 million kWh within three 
years, that those of munitipal and co-operative 
tems would increase by 4200 million kWh, 
and those of large industries served directly 
by the Tennessee Valley Authority by 3300 
million kWh. At the close of the fiscal year, 
3632MW of new capacity was under construc- 
tion or planned. The Authority had five 
steam-electric generating plants under con- 
struction for a planned capacity of 2790MW. 
Work on two multiple-purpose dams—Boone 
and Fort Patrick Henry—was in progress, 
involving 111MW of capacity. There were 
plans for the installation of new units in seven 
existing Tennessee Valley Authority dams 
involving a total of some 325MW. The U.S. 
Army Corps of Engineers were adding 387MW 
of capacity at dams on the Cumberland River 
system from which power is purchased by 
Tennessee Valley Authority. The Aluminum 
Company of America, whose dams are operated 
as a part of the Tennessee Valley Authority 
multiple-purpose system, had scheduled 18MW 
of new capacity. 

The installed capacity of the system as a 
whole was increased by 187-5MW during the 
year. ‘Tennessee Valley’ Authority placed in 
operation the South Holston dam on the South 
Fork of the Holston River, with an installed 
capacity of 35MW. With over 625,000 acre-feet 
of controlled storage, the dam helps to reduce 
the risk of serious flood damage at the industrial 
city of Kingsport, Tennessee, besides con- 
tributing to the control of major basin-wide 
floods. Installed capacity was also increased 
by 135MW at the Center Hill dam of the U.S. 
Army Corps of Engineers on the Cumberland 
River. The first two 112-5MW units of six 
under construction at the Johnsonville steam 
power station are now in operation. Tennessee 
Valley Authority commenced the construction 
of two new steam power stations—Shawnee 
and Kingston—during the year. Each will 
have a capacity of 540MW. The Shawnee 
station was being built specifically to provide 
half the power required for a new works of the 
Atomic Energy Commission, which is now under 
construction near Paducah, Kentucky. Con- 
struction continued on the Widows Creek steam 
power station, which was started in March, 
1950. Construction was about to begin of the 
Colbert steam power station, initially planned to 
comprise two generating units of 180MW each, 
which are believed to be the largest single-shaft 
turbo-generators ever to be ordered by a power 


system. 

Of the 18,000 million kWh generated during 
the year, 86 per cent was obtained from hydro- 
electric plants and 14 per cent from steam- 
electric stations. In addition, the Tennessee 
Valley Authority obtained 2000 million kWh 
from other systems. Water conditions during the 
year were generally good. The Authority sold 
16,500 million kWh, of which 70 per cent went 
to the so-called “ preferred’ cus 


customers— , 
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municipal and co-operative systems and Federal 
agencies. The power revenues were 70,330,000 
dollars, and net revenues from operations, 
before interest payment of 938,000 dollars, 
amounted to 26,717,000 dollars, representing a 
return of 5-4 per cent on the net average power 
investment. It is estimated that consumers 
in the Tennessee Valley Authority region paid 
approximately 52 million dollars less for elec- 
tricity in 1951 than they would have paid for 
the same amount of electricity under the 
average rates prevailing in the rest of the 
United States. 

The completion of South Holston dam 
brought to twenty-eight the number of major 
dams controlling the Tennessee River and its 
tributaries. At the beginning of the fiscal 
year, the reservoirs had 8,200,000 acre-feet 
of useful water in storage. All of this was 
used during the late summer and autumn to 
produce power and to lower the reservoirs 
for flood control purposes. After the flood 
season, during which two moderate crests were 
controlled with an estimated savings of 350,000 
dollars in damage averted at Chattanooga, 
Tennessee, the reservoirs were filled and, at the 
end of the year, had 7,900,000 acre-feet of 
useful water in storage. The examination of 
over 6000 blood films revealed no positive cases 
of malaria among the resident population along 
bs Tennessee Valley Authority reservoir 

ores. 


A Gas Turbine Powered Helicopter 


The Bureau of Aeronautics of the U.S. Navy 
has disclosed that on December 10, 1951, the 
initial flight took place at Bradley Field, 
Connecticut, of what is believed to be the 
world’s first turbo-rotor helicopter, shown in 
the accompanying illustration. The Kaman 
Aircraft Corporation has installed a 175 h.p. 
Boeing “‘ XT-50”’ gas turbine in a U.S. Navy 
“* K-225 ”’ helicopter to conduct a series of flight 
tests of the gas turbine power plant. The tur- 
bine installation in the helicopter is similar to 
a turbo-prop. installation in a conventional 
aircraft. The gas turbine was manufactured 
by the Boeing Airplane Company of Seattle, 
Washington, and has been undergoing tests in 
land and water vehicles for some time. (A 
detailed description of this turbine was given 
in Tur ENGINEER of January 19, 1951.) This 
is the first application of the turbine in a heli- 
copter and engineers of the Kaman Aircraft 
Corporation expect an improvement in the 
performance of the helicopter as compared to 
the performance:of similar helicopters powered 
by a conventional piston engine. Most of the 
increased performance can be attributed to the 
great saving in weight which is brought about 
by the use of the gas turbine. Whereas the 
normal piston engine installation of the 
‘* K-225 ” weighs in excess of 500 Ib, the turbine 
installation ‘totals less than half that weight. 
Mechanical simplification is said to be another 





POWERED K-225 HELICOPTER 


advantage of the gas turbine power plant. 
Unlike the piston engine, the turbine requires 
neither a centrifugal clutch nor a cooling fan. 
Still another advantage is the: ability of the 
turbine to operate on low-grade fuel such as 
kerosene as well as on high-octane petrol. 
Flight testing of the turbine-powered helicopter 
will be conducted at Bradley Field for an 
extended period. 


Wood Pulp Mill for New Zealand 


The New Zealand Government has 
accepted a proposal under which two American 
construction companies and a third in New 
Zealand will jointly build the first mill in New 
Zealand for the production of newsprint and 
chemical pulp. The project, which is to cost 
approximately 45,000,000 dollars, will be 
undertaken jointly by Merritt-Chapman and 
Scott Overseas, Incorporated, a subsidiary of 
the Merritt-Chapman and Scott Corporation of 
New York; the Raymond Concrete Pile Com- 
pany, of New York, and the Fletcher Construc- 
tion Company, Ltd., of Auckland. The same 
three companies are now jointly constructing a 
four-berth ocean freight terminal at Auckland 
for the Auckland Harbour Board. The new 
project calls for the design, construction and 
equipment for operation at Te Puke, 165 miles 
south-east of Auckland, of a mill to have a 
daily production of 150 tons of bleached 
sulphate pulp and 175 tons of newsprint. The 
three construction companies will also build a 
saw mill with a daily capacity of 100,000 board 
feet of lumber. The pulp and newsprint mill 
and the saw mill will be built for the Tasman 
Pulp and Paper Company of Auckland. The 
mills will operate under timber rights granted 
to that company in the Kaingaroa national 
forests south of Te Puke. In addition to the 
mills, the project will entail the construction 
for the New Zealand Government of 500 one- 
family homes at Te Puke for mill employees 
and erection of a deep-water wharf at Tauranga 
on the Pacific Ocean for shipments to and from 
the mills. 


————__—_¢———————— 


Exports or Motor Vruictes.—The Society of 
Motor Manufacturers and Traders has announced 
that in January 37,926 cars were exported, which 
exceeds the previous record figure in November 
last. Commercial vehicles exported during the 
month totalled nearly 14,200 (14,174), and there 
were 12,300 agricultural: tractors exported. The 
total value of these January exports was £25 
million. Assisting in making these record figures 
possible has been the chartering by the industry of 
tramp vessels. Since last spring nearly fifty of 
these have provided for the carriage of some half a 
million freight tons of vehicles and other motor 
products to supplement the space available . on 
Shipping Conference vessels.to Australia alone. 
The actual number of motor vehicles exported. to 
Australia by this method has been in the region of 
70,000 cars, commercial vehicles and agricultural 
tractors. 
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Semi-Portable Air Compressor 
Units 


A NEw series of semi-portable motor-driven 
air compressor units has recently been added to 
the range of machines made by the Atlas Diesel 
Company, Ltd., Beresford Avenue, Wembley, 
Middlesex. The three machines in this series 
have free air deliveries of 330, 570 and 760 
cubic feet per minute respectively at 100 Ib per 
square inch. Each unit consists of a motor and 
compressor mounted on a heavy steel under- 
frame, and it can be readily coupled to cooling 





water and power lines. When set down on any 
level site a unit can be put straight into service 
without need for bolting down to foundations. 
One of the units on test at the maker’s works is 
shown on the photograph we reproduce above. 

The compressors of the units are two-stage, 
double-acting, water-cooled machines with a 
vertical low-pressure and a horizontal high- 
pressure cylinder. An intercooler with two 
water-cooled banks is fitted in the angle formed 
between the two cylinders. Between the rigid 
cast iron crankcase and the cylinders are 
separate intermediate pieces incorporating 
crosshead guides and water jackets, through 
which cooling water can be circulated round the 
crossheads and inner ends of the cylinders. 
A forged steel crankshaft is carried on S8.K.F. 
self-aligning spherical roller bearings and is 
fitted with counterweight to balance the 
moving parts. Detachable big-end bearing 
brasses are fitted on the drop-forged connecting- 
rods, which have bronze bushes and gudgeon 
pins at the small ends for connection to a cast 
iron crosshead. 

The two cast iron pistons of a compressor are 
each secured to their alloy steel piston-rods by 
means of a taper and screw fitting. The low- 
pressure piston has two rings and the high- 
pressure piston three rings. In the stuffing- 
boxes used to seal the piston-rods are sealing 
rings of cast iron, and scraper rings under these 
boxes serve to remove any lubricant from the 
rods and avoid the likelihood of oil entering the 
cylinders. 

In designing the cylinders care has been taken 
to ensure efficient cooling and a clear 
for the air. The ring valves, which are on the 
cylinder covers, have several concentric plates, 
each plate being a separaté ring with highly 
finished ground faces. Buffer plates above the 
valve discs reduce the impact of the plates on 
the valve guards when the compressor is work- 
ing. Recesses are formed in these valve guards 
for the springs used to hold the valve discs 
against their seats. 

For regulating purposes the compressors are 
normally fitted with an unloading device, 
which holds the suction valves open during the 
unloading periods. The arrangement of this 
device can be seen in the diagram we luce, 
An unloader claw on each suction valve keeps 
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the plates pressed against the valve guards; 
with the valves thus held open air drawn into 
the cylinders is expelled through the open 
suction valves. Each unloader claw is fixed 
to a plunger which is actuated by compressed 
air and has a return spring below. A regulating 
valve on the compressor controls the passage 
of compressed air from the air receiver to the 
unloading plungers. This regulating valve 
incorporates a small disc valve, the lower surface 
of which is open to the pressure of air from the 
receiver and which is held down by a spindle 
loaded by a calibrated spring. 

In operation, when the pressure in the air 
receiver reaches a pre- 
determined limit, the 
valve disc is lifted a- 
gainst the load imparted 
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on it by the spring. The air from the receiver is 
thereby admitted to a pipe or pipes leading to 
the unloader plungers of the compressor valves. 
The unloader claw is depressed to hold the 
suction valve open and it remains in this posi- 
tion until the air pressure in the receiver drops 
to a predetermined level. At this point the 
spring pressure on the disc valve becomes 
effective and forces the dise down to close the 
air supply line to the claw plunger and allow 
the suction valves to operate normally. The 
air above the claw plunger exhausts back along 
the pipe-line and passes to atmosphere through 
the bore of the disc spindle. 

The smallest of this series of compressor units 
is fitted with a single regulating valve which 
serves to operate all the suction valves on both 
the high-pressure and the low-pressure cylinders. 
On the two larger-capacity machines are fitted 
two regulating valves to allow unloading in two 
stages. In these machines the lower chambers 
of both the high-pressure and low-pressure 
cylinders are unloaded by one regulator valve 
for the compressor to work at half capacity. 
A further increase in pressure in the air receiver 
operates the second regulator valve to unload 
the upper chambers of the cylinders. 

A direct-coupled gear pump at the end of the 
crankshaft supplies lubricating oil through oil- 
ways bored in the crankshaft and the con- 
necting-rods to the big and little-end bearings 
and the crossheads. A lubricator incorporating 
two force-feed pumps feeds oil to the cylinders 
and the supply can be checked through a sight 
glass on the lubricator. 





The Polarised D.C. Track 
Relay 


THE recent presentation of a polarised d.c. 
track relay to Mr. Donald Brown, managing 
director of the Westinghouse Brake and Signal 
Company, Ltd., recalls the electrification of 
the District Railway in 1905, with complete 
power signalling, utilising the fourth rail 
traction system. The track circuits were d.c. 
operated, .each circuit being provided with 
two polarised relays. The system of using 
two polarised relays to prevent interference 
between traction current and track. circuits 


Dise Value 
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had been evolved by Mr. H. G. Brown, whe, 
employed on the Elevated Railway in Bosto, 
U.S.A. Mr. Brown, who became managip, 
director of the Westinghouse Brake and Signy 
Company, introduced this system of Signalling 
throughout the District Railway and i 
the succeeding few years the same system wa 
adopted for the newly constructed Piccadiljy 
Bakerloo and Hampstead tube lines. 4 
The first experimental relays were foy. 
coil units, but a new design of three.cgi 
polarised relay was produced by Brown for thy 
general installation of power signalling. They 
track circuits operated very satisfactorily anq 
continued in use for many years; indeed, ; 
was not until the late 1920s that a programn, 
of replacement of the polarised d.c. track gijp. 
cuits by the more modern a.c. track cireyit, 
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was begun. Since then the programme of 
modernisation of track circuits has gone for. 
ward steadily and, with the re-equipment of 
the Whitechapel signal cabin with a.c. track 
circuits and colour-light signals on November 
17, 1951,§the last ‘‘ Brown” d.c. relays wer 
removed? from? service, after having{ been in 
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use for forty-six years. _ It is worth recording 
that they have operated signals to the extent 
of approximately 4 million train movements 
for each track circuit. 

On February 9th the signal engineer of 
London Transport, Mr. R. Dell, by courtesy 
of the chief engineer, Mr. P. Croom-Johnson, 
presented to Mr. Donald Brown, son of the 
late Mr. H. G. Brown, one of the last relays 
removed from Whitechapel. An inscription 
on the relay records the fact that it was taken 
out of service on November 17, 1951. 
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Iron and Steel Prices 

The Minister of Supply, Mr. Duncan 
gandys, stated in Parliament last Monday 
afternoon that he had signed:an Order authoris- 
ing increases in the controlled maximum prices 
of iron and steel. These increases—which work 
out on the average about £4 a ton—had been 
made necessary, the Minister explained, by the 
increased costs and increased volume of the 
steel, pig iron, iron ore and scrap which were 
being imported from abroad, and by the higher 
costs at home of wages, transport, fuel, scrap 
and other materials. It had been estimated 
that the increased: costs, during the current 
ear, would together amount to about 
$75,000,000. 

The Minister recalled that the Iron and Steel 
Corporation had expressed the opinion, both 
to the last Government and the present one, 
that the loss involved in importing finished 
steel and reselling it at the lower home prices 
should not be borne by a levy on the industry, 
but should be met by a subsidy from the 
Exchequer. But, the Minister added, for the 
same reasons as its predecessor, the Govern- 
ment had felt unable to adopt that policy. 
Mr. Sandys explained, however, that out of the 
total increased costs of £75,000,000, only about 
£4,500,000 arose in’ t of finished steel. 
Of that £4,500,000, about £1,000,000 was for 
imported finished steel from the U.S.A., and 
the remaining £3,500,000 was for similar 
imports from other countries. The price 
increases now authorised, the Minister con- 
tinued, were calculated to yield over the year 
an additional £56,000,000. It would thus be 
seen that the rise in costs of £75,000,000 would 
not be fully reflected in the new prices, and it 
was hoped that it might be possible to meet 
the balance of £19,000,000 out of the earnings 
of the iron and steel industry. 


Britain’s Overseas Trade 


The Board of Trade Accounts for 
January show that the final figure for the value 
of United Kingdom exports was £250,000,000, 
com: with a monthly average of 
£227,900,000 in the fourth quarter of 1951, and 
an average of £215,000,000 for the whole of 
last year. The Board of Trade says that if 
allowance is made for the extra working day 
in January, the rate of exports was only just 
below that of last November and was 4 per cent 
greater than the average for the fourth quarter 
of last year. 

The increase in exports in January, com- 
pared with the fourth quarter of last year, was 
brought about almost entirely by metals and 
engineering products, which rose by £16,100,000 
over the fourth quarter monthly rate to 
£125,000,000, or half the value of United 
Kingdom exports. Almost all groups of metals 
and engineering products shared in this increase. 
The leading place was taken by vehicles, 
exports of which were valued at £50,300,000, or 
13 per cent above the monthly average in the 
final quarter of last year. There was little 
change in the value of ships and aircraft 
exported, but the motor car industry’s ship- 
ments in January increased substantially. 
Exports of cars and chassis numbered 37,926, 
com with an average of 33,088 in the last 
three months of 1951, and the number of com- 
mercial vehicles and chassis increased by 17 per 
cent to 14,174. There were 12,274 agricultural 
tractors exported in January, or 2131 more than 
the average during the last quarter. The value 
of machinery exports in January increased 
16 per cent, compared with the fourth quarter 
average. All kinds of machinery exports 
increased in quantity, with agricultural 
machinery, particularly combine harvesters, 
showing the most outstanding rise. Among the 
remaining groups of metals and engineeri 
goods, January exports of iron and steel an 
manufactures thereof amounted to 219,300 
tons, a quantity 11 per cent higher than the 
monthly average in the fourth quarter of 1951. 
Imports into the United Kingdom in January 
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reached a value of £357,100,000. Imports of 
raw materials were valued at £154,600,000, and 
imports of manufactured goods at £84,900,000. 
In the latter~ ip, machinery imports 
accounted for £8,900,000, or £3,200,000 more 
than the monthly average in the fourth quarter 
of last year. i 


Trends in Wholesale Prices 


According to a survey published in the 
Board of Trade Journal, wholesale prices in the 
latter part of last year remained comparatively 
stable after two years of pronounced, if irregular, 
upward movement. In March last year, the 
survey shows, the price index of basic materials 
for manufacturing industry (June 30, 1949= 100) 
had reached its t-war highest point of 
220-4, but th it fell and finished the 
year at 180-9, compared with 176-7 in Decem- 
ber, 1950. 

The price index number for materials used in 
mechanical engineering rose by 13-5 per cent 
last year, compared with 19-4 per cent in the 
Pp ing year, and at the end of December was 
142-6. The index niimber for materials used 
in the electrical machin 
11-9 per cent, compared with 29-8 per cent in 
1950, and finished last year at 159-0. The 
survey explains that the rise in the mechanical 
engineering materials index last year was 
largely caused by the substantial upward 
movement in the prices of iron and steel. 


Labour for the Rearmament Programme 


In answer to a question in Parliament 
last week, the Minister of Labour, Sir Walter 
Monckton, Q.C., said that the main classes of 
workers at present in short supply for the 
defence programme were skilled men in the 
principal engineering occupations. The number 
of unfilled vacancies in those occupations had 
risen from about 21,500 in October, 1950, to 
35,000 in December, 1951. Most of the 
vacancies, the Minister stated, were in defence 
or other essential production. In a few areas, 
he added, there was also an acute shortage of 
unskilled workers, particularly for certain 
Royal Ordnance factories. 

In a subsequent question, the Minister was 
asked whether he was aware of the increasing 
number of men, employed in armament firms, 
who were being retained at day rate wages in 
factories where there was no work for them to 
do. In reply, he said that he had no evidence 
that under-employment was at all common in 
armament firms. 


The Employment of Elderly Workers 
On Thursday of last week, the Minister 
of Labour, Sir Walter Monckton, Q.C., 
announced in the House of Commons that he 
had decided to set up an advisory committee 
on the employment of older men and women. 
Its terms of reference, he said, would be “ to 
advise and assist the Minister of Labour in 
promoting the employment of older men and 
women.” Sir Peter F. Bennett, Parliamentary 
Secretary to the Ministry of Labour, will act 
as chairman of the committee, the membership 
of which will include representatives of the 
British Employers’ Confederation, the Trades 
Union Congress, the nationalised industries, 
the Treasury, Ministry of National Insurance, 
Ministry of Health, Department of Health for 
Scotland, and the Ministry of Labour. The 
interests of local authorities, medicine, research 
and social science, and of welfare organisations 
will also be represented. The committee is 
expected to deal with the whole problem on a 
wide basis, and to tender advice on the indus- 
trial, social, economic and medical factors 

influencing the employment of older people. 
Since the announcement was made, the 
Ministry of Labour has stated that it is the 
Government’s policy to promote the employ- 
ment in industry, commerce and the professions 
of all older men and women who are willing and 
able to work. Employers’ and workers’ organ- 


industry rose by - 
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isations, the Ministry says, have pledged their 
support. The reasons for the policy are that 
the proportion of old people in the population 
of Great Britain is increasing year by year, it 
being estimated that by 1977 three in fifteen of 
the population will be men over sixty-five or 
women over sixty; the expectation of life is 
rising, and many older people now compulsorily 
retired on grounds of age would prefer to carry 
on in some kind of work. The Ministry of 
Labour adds that the problem of employment 
is not confined to people who have reached 
pensionable age. The point at which age 
becomes a handicap in retaining or obtaining 
employment depends not only on changes in 
the individual, but also on the nature of his 
work, the attitude of employers and other 
workers to the elderly, and the state of the 
labour market in a particular locality. 


Output of Iron Castings 


The Council of Ironfoundry Associa- 
tions has now stated that last year’s output of 
iron casti in this country amounted to 
3,754,527 tons, compared with 3,486,892 tons 
in 1950. The Council says that approximately 
88 per cent of the increase was achieved to 
meet demands associated with housing, rail- 
ways, machine tools, motor cars, agricultural 
machinery, gas, electricity and water supplies, 
sewage disposal, shipping and oil engines, 
pumps and compressors, textile machinery, 
and steelworks equipment. Last year’s output 
in the iron foundries, the Council comments, 
was 24-714 tons per man-year, compared with 
23-195 tons in 1950. 


Education and Productivity 


At the annual meeting of the Associa- 
tion of Technical Institutions, which was held 
in London last Friday, Sir Norman Kipping 
delivered his presidential address, which he 
entitled ‘‘ Education and Productivity.” In 
the course of it, he said that the last two 
decades had seen a much more objective 
approach by industry to the attainment of 
high productivity—or productive efficiency— 
than ever before. The individual processes 
in a factory, the mechanics of each operation, 
which used to make up the art of manufac- 
turing, were now seen as parts of a single 
organism. Organisation methods had been 
devised which, if there was standardisation 
and quantity production, enabled the work 
to flow continuously through the individual 
mechanical processes from the first operation 
to the last, with a marked reduction in invest- 
ment in stocks and buildings and often in labour 
costs as well. 

Sir Norman went on to comment on the 
part the technical colleges had to play in the 
development of the manager in an “‘ industrial 
world of ever-growing complexity.” There 
could be no doubt, he said, that there were 
techniques of management which a manager 
must learn to use, and there was much basic 
technical knowledge he would be wise to master. 
But, Sir Norman observed, he did not call 
that education for ent, nor did he 
subscribe to the view that the man who had 
mastered those techniques was much more 
likely to turn out & good manager than one who 
had not. He considered that it was at the 
age of thirty or later that educational facilities 
were needed in order to broaden a man who 
night have become over-specialised, so that 
his mind was stretched to the broadening 
concepts that higher management would 
demand of him. Whether, Sir Norman 
added, that should be a matter for the uni- 
versities, in the shape of supplementary 
facilities of some kind, was a question of con- 
siderable debate. He personally thought that 
it should be, although not exclusively so. 
Whether, on the other hand, the technical 
colleges should play @ part, as some were doing 
already, was equally a matter for debate, and 
also, perhaps, Sir Norman suggested, @ matter 
for experiment. 
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Air and Water 


Wetpine in Sxrpsurmmpive.—On February 21st 
D. M. Kerr presented a paper entitled ‘“‘ Welding 
and Prefabrication Problems in Shipbuilding ” 
before the North London Branch of the Institute of 
Welding. The author generally discussed the 
overall problems related to the application of 
welding to the building of a ship. He dealt with 
design, component fabrication, prefabrication, plant 
and equipment, distortion and shri troubles, 
and the organisation of the welding department, 
together with the supervisory and inspection 
methods necessary to ensure efficiency. 


Dreset Encrve Users’ AssocraTIon.—At a 
meeting of the Diesel Engine Users’ Association, 
held'on February 21st, there was an informal dis- 
cussion on operating problems when Mr. A. F. 
Evans spoke about marine oil engines ranging 
from 250 b.h.p. to 1500 b.h.p. He commented 
on specifications, length and rigidity, water- 
proofing, engine loading, water cooling, reduction 
gears, and the problem of reversing. A further 
topic discussed concerned “ i Failures,” 
which was presented by Lieutenant (E). J. W. 
Northwood, R.N., and referred to the . troubles 
experienced with bearings of submarine diesel 
engines. 

Arttantic Drarmace.—The Water Resources 
Division, Department of Resources and Develop- 
ment, Ottawa, has published volume 108 of the 
““Water Resources Papers,” covering Atlantic 
drainage for the climatic years 1948-49 and 1949- 
50. The report contains a short review of the 
organisation and the scope of the hydrometric 
investigations, followed by stream-flow and water- 
level data for rivers, creeks and lakes in New Bruns- 
wick, Nova Scotia and Newfoundland ; and 
meteorological data for certain stations within 
the area. As run-off data for Newfoundland is 
being given for the first time in this series of reports, 
all available records are given for each station at 
which observations have been made. 


ManPowER IN THE Arrcrarr Inpustry.—The 
Statement on Defence, 1952, issued last Monday, 
contains certain estimates of manpower required 
for the aircraft industry, which, when compared 
with earlier official estimates, may give misleading 
conelusions. The Statement on Defence says that : 
** Before the programme started the labour force 
in the aircraft industry was about 150,000; it is 
now 177,000, and a further 50,000 will be required 
by March, 1953.” The Economic Survey for 1951 
read that: “‘ About 175,000 additional workers are 
estimated to be i for aircraft factories and 
Royal Ordnance factories in the course of the next 
two years.” The Statement on Defence does not, 
however, give any explicit confirmation that the 
basis of the manpower is the same as before, 
and the Society of British Aircraft Constructors, 
Ltd., advises caution in making comparisons. 


Miscellanea 

Hematite Pic Inon.—The Minister of Supply, 
Mr. Sandys, has stated in a written parliamentary 
reply that he is considering a separate allocation 
scheme for hematite pig iron. 

Tue CotomsBo Pian Exursition.—The Colombo 
Plan Exhibition in Victoria Park, Colombo,— 
details of which were given in our “‘ Seven Day 
Journal”’ on February lst—was officially opened 
on Saturday last, February 23rd, by Lord Soulbury, 
Governor-General of Ceylon. 


PHENOMENOLOGICAL THEORIES oF CREEP.—Our 
attention has been drawn to an error in this article, 
which ap in our issues of Feb 8th and 
15th. In Table I (February 8th, page 199) the 
entries for Cu and Mg under Stellite 8 should have 
appeared in the next column under RR59. 


Exursition oF Measvurnine Equiement.—Alfred 
Herbert, Ltd., announces that it will hold an 
exhibition of modern measuring equipment at its 
showrooms in Montrose Avenue, Hilli Glas- 
gow, S.W.2, from March 10th to 21st. The exhibi- 
tion will be open daily from.10 a.m. to 6 p.m., 
except on Saturday, March 15th, when it will 
close at 4 p.m. 


Price ConTRoL on Scrap LEapD.—The Minister of 
Supply has made an Order removing price control 
from remelted and scrap lead. The Ministry says that 
supplies of these materials have recently increased 
and are now sufficient to meet all demands from 
consuming industries. The Order, which is entitled 
the Non-Ferrous Metals Prices (No. 9 Order) 
(Amendment) Order, 1952, came into effect on 
February 23rd. 


TRADING Profits AND TaxaTion.—The Federa- 
tion of British Industries has published, in the 
form of a booklet entitled “ Computation of Trading 
Profits for Taxation its comments on 
the recent report of the Millard Tucker Committee. 


THe Vickers “ VR.180” Tracror.—An illus- 
trated brochure containing a full description of 
the Vickers “‘VR.180” heavy track tractor has 
been prepared by Jack Olding and Co., Ltd., 
Hatfield, Herts. The tractor, which is a 180 h.p. 
machine powered by a six-cylinder: supercharged 
Rolls-Royce engine, is now in production by 
Vickers-Armstrongs, Ltd. 

British Councit Courses.—The British Council 
has issued a booklet setting out details of the 
short courses and summer schools on various 
subjects which it has arranged for the current 
year. The subjects include “‘ Engineering Aspects 
of Public Health,” ‘* Television,” and ‘ Industrial 
Relations.” The courses are to be held 
in more than twenty centres in England, Scotland 
and Wales, the individual fees for tuition and 
accommodation ranging from £23 to £38. 


Mrye Conveyor Contrrot.—The National Coal 
Board has made an investigation, extending over 
twelve months, at Hucknall Colliery in the East 
Midlands Division, to determine the nature and 
cause of occurring in gate and trunk belt 
conveyors. Board has now prepared an 
information bulletin, which records briefly the 
results of the investigation. The bulletin also 
describes the Crossland hi chute, which has 
been desi in an attempt to reduce belt damage 
and provide greater safety of operation. 


Tae 1952 ‘“ Mrxrsrrion.”—The Purchasing 
Officers Association has announced its intention of 
holding another “ Minibition ” in connection with 
its annual conference, which, this year, is to take 
= at Harrogate from October 2nd to 5th. 

© purpose of this miniature exhibition is to 
display as attractively and economically as pos- 
sible maximum information concerning the pro- 
ducts of all the icipating firms. Full par- 
ticulars can be obtained from the Association, 
Wardrobe Court, 146a, Queen Victoria Street, 
London, E.C.4. 


Rep Leap Primer.—We are informed by Evode 
Ltd., of Stafford, that it has introduced under the 
brand name “‘ Evo-Led ” a new form of red lead 
primer suitable for application to damp or even 
wet surfaces. is primer, it is claimed, is non- 
lifting or bleeding after twenty-four to forty 


containing searching solvents. The primer dis- 
places moisture on any surface, absorbs and allows 
it to evaporate together with the solvents during 
the drying processes. One gallon of the primer is 
said to cover between 35 and 50 square yards of 
surface 


U.S. ConFERENCE ON WEIGHTS AND MEASURES. 
—The National Bureau of Standards, Washington, 
has ———- @ report of the thirty-sixth National 
Conference on Weights and Measures, which was 
held in Washington last year. The p i 
of the conference included papers prepared by 
sectional committees on such subjects as trading 
by weight, uniform regulations, testing of railway 
track scales, weights and measures education, 
methods of sale of commodities, and a tions 
and tolerances. The report also records addresses 
delivered at the conference on weights and measures 
_ in the United Kingdom, Canada and the 

S.A. 


THe “Sm Atrrep Hersert Parer.”’— 
Institution of Production Engineers announces 
that the first Sir Alfred Herbert paper will be 
eae at a meeting at the Royal Empire Society, 

orthumberland Avenue, London, W.C.2, on Wed- 
nesday, March 19th at 7 p.m., The paper will be 
given by Mr. F. H. Rolt,. Superintendent of the 
Metrology Division of the National Physical Labo- 
ratory, on ‘The Development of Engineering 
Metrology.” On this occasion the Institution 
will pay tribute to Sir Alfred Herbert, in whose 
honour the paper has been named, in recognition 
of his distinguished services to the profession of 
production engineering. 

FurTHER ANGLO-AMERICAN INTERCHANGE OF 
Gas Tursine Know.tepcse.—It has been jointly 
announced by the de Havilland Engine Company, 
Ltd., of this country and the General Electric Com- 
pany, of America, that they have signed an agree- 
ment for a full interchange of knowledge and expe- 
rience, both current and future, in. the field of gas 
turbines for aircraft, with the exception of aircraft 
nuclear propulsion. This arrangement, which has 
been approved by both Governments, was thought 


desirable because no single organisation can ade, 
gently treat with the many aspects of research an4 

evelopment involved, It is of interest to reca 
that as early as September, 1941, the Gener 
Electric Company of U.S.A. was requested to 
develop and produce an engine based on 
Whittle design and within seven months it had th. 
first engine on test. This company later developed 
and produced other gas turbines of both axial ang 
centrifugal design, and its “ J.47” axial-flow unit, 
developing up to 6200 Ib normal static thrust (dry) 
are fitted to the “‘ Sabre” fighter, amongst othe 
military aircraft. It is working on two other | 
units of unspecified thrust and is con<lueting 
development tests on the “‘ Turbodyne XT-37° 
engine. The de Havilland Engine Company, Ltd, 
has so far concentrated on ranges of two centri. 
fugal jet turbines, the ‘ Ghost,” of 5000 lb st, 
and the “‘ Goblin,” of 3500 Ib s.t. 


Tae Socretry or ENGINEERS.—Last Monday, 
February 25th, the Society of Engineers held it, 
annual dinner at St. Ermin’s Hotel, London. Afte 
attending so many. similar functions held by the 

r engineering bodies, it was a great pleasure to 
sit down to dine amongst a less numerous company 
in @ more intimate atmosphere. The speeches 
echoed that atmosphere. They were informal andj 
often humorous. But their delights would be lost 
if summaril _— here. We will only say that 
the toast of “ Society of Engineers ” was pro. 

by Mr. C. H. McDowell, and that the Pregi. 
dent, Mr. R. 8. V. Barber, responded ; that “The 
Visitors ” was pro by Mr. P. Sison Ham, and 
that Dame Laura ight, the Marquess of Donegal 
and Mr. C. L. Hewitt, Acting Deputy High Com. 
missioner for the Commonwealth of Australia, 
responded; that Mr. G. N. Swayne gracefully 
proposed the toast of “‘ The Ladies” and Mrs. R. 8, V, 
Barber as gracefully replied ; and that after drink. 
ing the toast of “‘ Absent Members, Branches at 
Home and Overseas,” proposed by Mr. W. R, 
Howard, proceedings came to an end. 


Personal and Business 


G. anp J. Wer, Ltd., Cathcart, Glasgow, states 
that its telephone number has been changed to 
Merrylee 7141. 


Mr. J. R. Stee~mMan has been elected president, 
and Mr. E. A. Bruggen, vice-president and general 
managers, of the Koehring Company, Milwaukee. 


Tue Apmrratty states that Rear Admiral (E) 
I. G. Maclean, C.B.E., has assumed the appointment 
of Deputy Engineer-in-Chief of the Fleet, formerly 
held by Rear Admiral (E) F. T. Mason. 

Vicxrrs-ArmMstrones, Ltd., announces that it 
has purchased the works and plant of Hyland, Ltd, 
Wakefield. The works will be known in future as 
Vickers-Armstrongs, Ltd., Wakefield Works. 


Tue Ratmway Executive has announced the 
retirement of Mr. H. R. Garth, A.M.I.C.E., assistant 
civil engineer, North-Eastern Region, York, after 
forty-four years’ service in the engineering depart- 
ment at York. 

CrosTHWAITE FuRNACES AND Scriven Macuine 
Toots, Ltd., York Street Ironworks, Leeds, 9, 
states that Mr. J. W. Blakey, manager of the London 
office, has been appointed a director. He will con- 
tinue to work, as sales director, from the London 
office at 32, Victoria Street, 8.W.1. 


Tue Minister oF FuEt AND Power has appointed 
Mr. Sydney Smith, M.Inst.Gas E., to be chairman 
of the East Midlands Gas Board, in succession to 
Mr. H. F. H. Jones, A.M.I.C.E., M.Inst.Gas E, who 
was recently appointed deputy chairman of the 
Gas Council. Mr. Smith has been deputy chairman 
of the East Midlands Gas Board since it was set up 


in 1948. 
Contracts 


THe BuRNTISLAND SHIPBUILDING CoMPANY, 
Ltd., has contracted to build a cargo vessel of 
10,550 tons deadweight for Sarac Compania Naviers 
8.A., of Panama. The main particulars are :— 
Length between perpendiculars 435ft, breadth 60ft, 
depth 39ft 6in, load draught, 26ft 7in, and speed 
14 knots. The propelling machinery will cousist 
of a Kincaid-B. and W. diesel engine developing 
5500 b.h.p. 

Hatt, Russewt anv Co., Ltd., is to build two 
cargo vessels, each of 5000 tons deadweight, for 
Silvertown Services, Ltd., London, for the carriage 
of sugar in bulk. The ships will have a length 
between perpendiculars of 330ft by 50ft beam by 
26ft depth, and will be propelled at 13 knots by twin 
British Polar diesel engines developing a total of 
3000 b.h.p. and geared to one shaft. 
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British Patent Specifications 


When an invention is communicated from abroad the 
and address of the communicator are printed in 
‘ulics, When an ts not illustrated the specifica- 
jion ia without drawings. The dala fret ginen is the date of 
application: the second date, at the of the abridgment, 
is the date if publication of the complete specification. 
Copies of may be obtained at the Patent 
ofice Sales Branch, 15, Southampton Buildings, Chancery 
Jane, W.C.2, 28. each. 


HEAT EXCHANGERS 


965,771. May 12, 1949.—Arr Heaters, Radiation 
Limited, Radiation House, Thimble Mill Lane, 
Aston, Birmingham, 6. (Inventor: Hubert 
William Chapman.) 

The object of the invention is to enable the work- 
ing condition of an air heater to be conveniently 
indicated or controlled. Referring to the drawing, 
s cylindrical combustion chamber A is made from 
metal sheet or metal tubing. It is closed at both 
ads and at. one end is vrovided with a fuel 
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burner B. At this end there is also an inlet 
¢ for combustion air. At the other end is a 
lateral opening D, through which the combustion 
products can enter an annular cylindrical duct Z 
which surrounds the combustion chamber, At the 
end of the duct remote from the opening is a lateral 
branch F leading to the atmosphere or a flue pipe. 
An outer sheet metal or tubular shell G forms 
an air jacket H. The air jacket is closed adjacent 
tothe burner end of the combustion chamber, and 
at that end there is an inlet J for the air to 
be heated. After flowing through the jacket the 
heated air passes out through the opposite open 
end K to a distributing duct. The combustion 
chamber is free to move axially with respect to the 
air jacket; When heated the free end of the com- 
bustion chamber moves relatively to the less heated 
air jacket ; the relative movement is utilised for 
atuating a switch or valve. An electric switch is 
mounted on the forward end of ‘the jacket and 
is actuated by an arm M from the free end of the 
combustion chamber. The switch controls a signal 
lamp or other indicator or a fuel controlling valve 
on the air jacket.—January 30, 1952. 


AIR ENGINES 


665,785. September 18, 1946.—Hor-Gas Encrvzs, 
N.V. Philips’ Gloeilampenfabrieken, of Emma- 
singel, Eindhoven, the Netherlands. ‘ 

The invention consists in a hot-gas or air engine 
having means for varying the output whilst the total 
amount of working medium taking in the cycle 
remains substantially constant. @ engine com- 








prises a cylinder in which a lacer piston A and 
& working piston B moves. The crankshaft C of 
the engine is connected to working piston via the 
crank D and the driving rod Z. In order to obtain 
the phase displacement between the motions of dis- 
placer piston and working piston, which is necessary 
for the operation of the engine, the motion of 
displacer piston is derived from the working 
piston through a lever system. For this a lever 

3 connected at a point G to driving rod Z, and also 
coupled to one arm of a bell crank lever H, which 
an turn about a fixed point J and is connected at 
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its other end, via a coupling element, to the driving 
tod K of the displacer piston, the driving rod being 
led in a gastight manner through an aperture pro- 
vided in the working piston. The cylinder is 
surrounded by a heater, a regenerator and a cooler. 
The working medium can pass from the hot space 
of the engine to the cold space solely through 
these members. By means of a conduit L the cold 
space M communicates with space N of a cylinder O, 
whose contacts are variable by means of a piston P. 
Moving this piston in its cylinder results in a 
decrease or an increase of the volume of the clearance 
space of the engine, due to which its output is 
increased or reduced with otherwise unvaried con- 
ditions. If desired, the control of piston P may be 
effected by means of the regulator of the engine, 
and, if desired, it may be subjected at its right- 
hand side to the action of a spring or of a gas 
pressure.—January 30, 1952. 


INTERNAL COMBUSTION ENGINES 


665,702. July 4, 1949.—Mout1-Cranxsnarr In- 
TERNAL COMBUSTION ENGINES, Société d’Etudes 
de Machines Thermiques, 7, Rue Auber, Paris, 
France. 

The invention relates to multi-crankshaft internal 
combustion engine structures and more particularly 
to engines specially designed for use as power plants 
for the propulsion of ships and locomotives. In the 
top left-hand view the engine unit comprises three 
laterally spaced generally parallel crankshafts A, 
B and C, which may be positioned with their centres 





at the apices of an equilateral or other triangle, and 
suitably supported in bearings in an engine frame or 
casing. Each of the crankshafts has associated with 
it a bank of cylinders. In the top right-hand view 
the top crankshaft B is actuated from a dual bank 
or row of cylinders in “‘ V” relationship. As illus- 
trated in the lower views, each comprises four 
crankshafts. In the left-hand view the four crank- 
shafts EZ, F, G, H are arranged with their centres at 
the apices of a t id and are respectively driven 
from four banks of cylinders, the two upper banks 
of which drive shafts F and G, shown vertical, 
while the two lower banks driving shafts Z and H 
are symmetrically inclined. In the right-hand view 
there are four crankshafts having their centres at 
the — of a square. The lower shafts H and H 
are driven from symmetrical banks of inclined 
cylinders respectively, while the upper crankshafts 
F and G are each driven from a dual “ V” bank of 
cylinders. Two cylinders are vertical while the 
other cylinders are inclined. The specification also 
illustrates similar engines angled in horizontal and 
vertical planes.—January 30, 1952. 


665,628. December 30, 1948.—Furn Insecrion 
Pumps, Robert Bosch, G.m.b.H., of Bleit- 
scheidstrasse 4, Stuttgart, formerly of 

. Forstetrasse 9, S.uttgart, Germany. 

The invention recognises the fact that the direc- 
tion of action of the helical springs used for the 
return movement of the pump pistons often 
deviates from the exact axial direction, so that 
varying lateral forces are liable to be exerted on the 
pistons according to the particular characteristics 
of each individual spring. Accordingly there is 
provided on the tappet a bolt adjustably connected 
to the tappet, and the abutment plate is directly 
centred on the head of the bolt so that side thrusts 
which may be applied by the spring are taken by the 
tappet and not by the piston. In the pump each 
tappet includes a non-rotating bush A, which has a 
roller B bearing on the periphery of the cam. Each 
tappet is also provided with a tappet bolt C and a 
locknut, the bolt being screwed into the upper face 
of the bush. The bolt head serves as the tappet 
head, and the lower end of the pump piston D bears 
on it. The piston moves in a sleeve in the 
housing and can be rotated about its axis by 
means of a toothed governor rod acting through a 
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sleeve. The degree of the angle of rotation of the 
piston determines in ‘a known manner the amount of 
fuel which is injected into the cylinder. The neces- 
sary counter force between the pump piston and the 
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tappet head of the tappet bolt C isproduced by a heli- 
cal spring HZ arranged coaxially with the pump piston. 
This spring is supported at one end by an abutment F 
fitted on the pump housing and at the other end by 
an abutment plate G which engages on a shoulder 
of the piston and is provided with a slot H, so that 
on assembly it can be pushed on to a piston shank 
after temporary compression of the spring.— 
January 30, 1952. 


RAILWAY ENGINEERING 

645,778. (Amended). August 11, 1948.—Rar- 
FasTENING Means, Elastic Rail Spike Com- 
pany, Ltd., Cory Buildings, 117, Fenchurch 
Street, London, E.C.3, and Leopold Stewart 
Sanson, of 194, Grange Loan, Edinburgh. 
The spike according to the drawing is made from 

a straight piece of bar of square cross section. The 
two lower views show the spike in use in the sleeper, 
a bed-plate resting on the sleeper, and the rail. 
When the spike shank A is driven down vertically 
into a hole in the sleeper, the part B of the gripping 
arm C overlies the base flange of the rail D and 
extends in the direction of the length of the rail, 


c 
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the free end Z of the spike coming into pressure 
engagement with the flange when the spike has been 
driven down sufficiently. If a normal u 
thrust is imposed on the free end as the result of 
lateral tilting or longitudinal wave motion of the 
rail under the effect of traffic, the end will rise above 
a fulcrum situated locally of the point where the 
more or less straight part of the gripping arm 
develops from the arched part. When the upward 
thrust ceases, the free end will return to its normal 
position owing to its inherent resiliency. If the 
upward thrust is abnormal, the part B will fulcrum 
as already described, after which the thrust will be 
transmitted to the arched part, causing the gripping 
arm as a whole to fulcrum upwards about a point 
situated locally of that end of the part which 
develops from the shank. On cessation of the thrust 
the entire gripping arm C returns to its normal 
position by virtue of its inherent resiliency in 
relation to the shank.—January 23, 1952. 
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Forthcoming Engagements 

Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Mon., Mar. 3rd.—Lxzrps Brancu: Great Northern 
— Wellington a Leeds, 1, “ The —— 

ct Regulations and t upervising Electri ngi- 

\ et Fordham Cooper, 7.30 p.m. 

Tues., Mar. 4th—W. Lonpon Brancx : Windsor Castle 
Hotel, 134, King Street, Hammersmith, W.6, “‘ Main 
Line Traction,” C. C. H. Wade, i 30 p.m. 

Wed., Mar. 5th.—SHEFFIELD BraNcn: Royal Victoria 
Station Hotel, Sheffield, ‘‘ Sound and Sound Record- 
ing,” C. L. ‘Bunce, 7.30 p.m.——York Brance : 
a Restaurant, Pavement, York, film evening, 

by ,R Spence, 7.30 p.m. 

Thurs., SS io Lonpon Branox: Cafe Royal, 
North End, Croydon, film evening followed by dis- 
cussion, 8 p.m. 

Fri., Mar. Tth—Bristot Brancu: Grand Hotel, 
Bristol, “Electricity in Agriculture,” W. Cover, 
7.30 p.m.——LivEeRPOOoL BrancH: Laboratories of 

Applied Electricity, Brownlow Street, Liverpool, 3, 
Cathode Ray Oscill lograph as a Tool,” 7.30 p.m. 


Cleveland Institution of Engineers 
Mon., | Mar. a Scientific and Technical 
tion Road, Middlesbrough, “ Engi 
neering peters of Open-Hearth Steel Plants,” J. x 
Kilby, 6.30 p.m. 


Tluminating Engineering Society 
Tues., Mar. 4th.—Carpir¥ CENTRE: Town Hall, New- 
port, Mon, Electrical Association for Women Quiz on 
ectrical Problems in the Home, 5.45 p.m. 
= CENTRE: Merseyside and Wales 
Electricity Board’s Service Centre, Whitechapel, 
Liverpool, “ Lighting and Safety in Factories,” L. C. 
Rettig, 6 p.m——Sroxe-on-Trent GrovuP: 31, 
Kin sway, my ay “Interior Decoration and 
its tion,”’ Gordon Ellis, 6 p.m. 
Wed., ae ye eo mmreni CenTRE: Minor Durrant 
Hail, Oxford Street, Newcastle upon Tyne, “Colour 
and Li t,” Gordon Ellis, 6.15 p.m. 
Thurs., Mar. 6th. —NorrmenaM Centre: E. Midlands 
Electricity Board, Smithy Row, _——, “Tn- 

















— Radiations from uminants,” B. 8. Cooper, 
Pan wa 7th.—HupDDERSFIELD GrouP: Electricity 
rates Market Street, Huddersfield, “ Railway 


” G. G. F. Halliwell, 7.15 p.m. 


"Incorporated Plant Engineers 

To-day, Feb. 29¢h.—_BinMincHaM Brancu: Imperial 
Hotel, Temple Street, m, “Costing and the 
Plant Engineer, ” E. E. Mitche , 7.30 p.m. 

Tues., Mar. 4th.—Loxnpon BRANCH : Ro Society of 
Arts, John _ Adam Street, Adelphi, W.C.2, annual 

by four films, 7 p.m. 

Wed., Mar. 5th. see cores Fee BRANCH : ——— 
Hotel, poo -- yez ma annual general meeting, 7.30 

Thurs., Branco: Queen’s 1 
Hotel, Maristone, annual general meeting, 7 p.m. 
PETERBOROUGH BraNcH: Eastern Gas Board’s 
Demonstration Theatre, Church Street, Peterborough, 
** Engineers’s Notes for the Canning Industry,” G. 
Wadsworth, 7.30 p.m. 


Institute of British Foundrymen 

Thurs., Mar. 6th.—LrixcoLnsHIRE Brancu: Technical 
College, Lincoln, “‘ The Production of Malleable Iron 
Castings,” A. E. Peace, 7.15 p.m. 

Institute of Industrial Supervisors 

To-day, Feb. 29th. —N. W. Section: Unity Hall, Greek 
Street, amy ng * Motion Study on the Shop Floor,” 
N. G. Moss, 8 

Tues., Mar, Se akeiiaibens anp DaRLasTON AND 
Dupiey Sections: Star and Garter Royal Hotel, 
Victoria Street, Wolverhampton, discussion, “ The 
Foreman’s View of ment, and Management's 
View of the Foreman,” 7.30 p.m. 

Thurs., Mar. 6th.—WanrineTton Section: Crossfields 
Ltd., Warrington, “The Foreman and Good House- 
keeping, ” W. J. Deverall, 7 p.m.——S. WaLzs anp 
Monmeonanaams SECTION : ing’s Head Hotel, 
Newport, “‘ How We Acquire Skill,” E. Lloyd, 7 p.m. 

Institute of Metals 

Ti ‘ » Feb. onary een 8, weg omen College 
of Techno logy, Birmingham, All- jum on 
“* New Techni of Metallurgical Rese Zeh” Opening 
Address by A. Ago peng 10.30 a.m. 

T'ues., Mar, 4th.—S. Waxxs Local SECTION : University 
College, gy oa A Department, Singleton a 








Swansea, “‘ The Direct-Readin ctro . = 
ot pie me. 2.30 pom & Spectrograph 
Thurs., —BmaancuaM Loca Szorion : James 


Watt Memorial Institute, Great Charlies Street, Bir- 
mingham, “The Steel Company of Wales,” W. F. 
Cartwright, 7 p.m.——Lonpon LocaL SECTION : 

4, Grosvenor Gardens, 8.W.1, “The ee 
Problems Arising from Stratospheric Flight,” 

Teed, 7.30 p.m. 


Institute of Road Transport Engineers 
Tues., Mar, 4th—EastErn Group: Co-operative Hall, 
Midland Road, Bedford, “‘ Rear Axles,” R. H. Wilson, 
7 p.m. 
Institution of Chemical Engineers 
To-day, Feb. 29th.—N.E. GRADUATES’ AND 
StuwENts’ Szotion: S ee Building, Claremont 
Road, Newcastle upon * The Place of Instru- 
mentation in Chemical Plant,” A. H. Isaac, 6.15 p.m. 
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Institution of Civil Engineers 
ee Pe Feb. ee by sac emer 
“Tunnelling Plant pment, 
oe ‘P. Arohi vache, ia ™ 
Tues., Mar, 4th.—Roapv Excrvezame Drvision : Great 
Devele anh. jin Highway Boitge Denes’ 3 Ti 
a in we: rh in 
Ww. Gifford, 5.30 = ae 
p+ itngineoss" Club, Albert Square, Man 
chester, “The Manufacture and Prope 
of Bitumen and its Road Uses,” A. W. Jarman, 
6.30 p.m. 


Institution of Electrical Engineers 
Tues., Mar. 4th—Mxasurements Secrion: Savoy 
Place, London, W.C.2, discussion on “ Design of 
Control Panels, including Instrument Scales and 
Pointers,” opened by L. B. 8. Golds and H. Murrell, 


5.30 p.m. 

Wed., Mar. 5th.—Scortish CENTRE : Heriot-Watt 
College, Edinburgh, “Instruments for Use in the 
Microwave Band,’ A F. Harvey, 7 p.m. 

Thurs., Mar. 6th. —BSavoy Place, London, W.C.2., ‘‘ Post- 
Graduate Activities in Electrical Engin iy Ww. J. 
Gibbs, D. Edmundson, R. G. A. Dimmick, ani iG. 8.C. 
Lucas, discussion opened by Willis ana, 5.30 oe 

Fri., Mar. 7th.—N.E. StupENts’ Section : Gre. ail, 
King’s College, Newcastle upon Tyne, ‘‘ Some ri- 
ments on Heat Transfer in Fluids,” B. E. Western, 
6.30 p.m. 


Institution of Engineering Inspection 


Tues., Mar. 4th.—8.W. Brancx: Bristol Seeege 
Hail, Brislington, ‘‘ Meteor Phenomena,” 7,30 p. 
Wed., ‘Mar. —Lrrps Brancue: Golden Lion’ 3 Hotel, 


Lower Briggate, Leeds, film show, 7.30 p.m. 

Thurs., Mar. 6th.—Royal Society of Arts, John Adam 
Street, a oe London, W.C.2, “ Glass in Engineer- 
ing,” P. M avidson, 6 p.m. 


Institution of Mechanical Engineers 
To-day, Feb. 29th.—Storey’s Gate, St. James’s Park, 
London, 8.W.1, “Gear Tooth Stresses and Rating 
Formule, "HE. Merritt, 5.30 p.m.——E. Mrpianp 
Brancu, GRADUATES’ SECTION : Technical College, 
Lincoln, Short Papers and Discussion Evening, 7.15 


p-m. 

Mon., Mar. 3rd.—N.E. Brancu: Neville Hall, Westgate 
Road, Newcastle upon Tyne, “ Reliability,” Norman 
Parry, 6 p.m. 

Tues., Mar. 4th.—Coventry A.D. CENTRE : —— 
Arms Hotel, High Street, Coventry, “‘ The Desi, 
Development of Very Road Haulag 
Vehicles,” C. E. Burton, 7.15 p.m. 

Thurs., Mar. 6th.—N. Ww. BRANCH : Engineers’ Club, 
Albert 8 M ster, “‘ The Design, Production 
and Maintenance of Centrifugal Pumps, N. Tetlow, 
6.45 p.m.——Soortish Branco: Royal Technical 
College, Glasgow, “‘Some Fuel and Power Projects,” 
H. Roxbee Cox, 7.30 p.m. 

Fri., Mar. Tth. deem ’s Gate, St. Jamés’s Park, 
London, 8.W.1, “‘ The Use of Heavy Fuels for Medium- 
Sized Marine and Stationary Diesel Engines,” J. R. P. 
Smith, 5.30 p.m.——N.E. Branon, GRADUATES’ 
Section: Northern Gas Board Showrooms, Grainger 
Street, Newcastle upon Tyne, “Operation and _— 
ing of Steam Turbine Gbineavn, ” G. C. Jain, 7 

Branox: Robert Gordon's Col 
Aberdeen, “‘Some Fuel and Power Projects,” 
Roxbee Cox, 7.30 p.m. 


Institution of Production Engineers 
To-day, Feb. 29th.—N.E. Grapvuate Srcrion: N. of 
Institute of and Mechanical Engi- 
upon Tyne, “ Press- 

work,” J. M. Phillips, 7 p.m, 

Mon., Mar. 3rd.—WestTERN GraDUATE SECTION : Grand 
Hotel, Broad Street, Bristol, 
Tues., Mar. 4th.—EDINBURGH Section: North British 
Station Hotel, Edinb: , debate on “ Standard Costs : 
Are They Useful ?” p-m.——Reapine SECTION : 


Great Western Hotel, Reading, “* Costing for Smaller 
Engineering Firms,” J. H. Smith, 7.15 p.m. 








Wed., Mar. 6&th.—Hatirax SENIOR AND GRADUATE 
SECTIONS : Geo: Hotel, Huddersfield, ‘“‘ Report of 


rge 

British Valve Productivity Team to the .8.A.,” 
IL. G. Hopkinson, 7.15 p.m.——-NotrTincHaM SECTION : 
Victoria Station Hotel, Milton Street, Nottingham, 
annual general meeting, followed by films, 7 p.m.—— 
WOLVERHAMPTON SEcTION: Star and Garter Hotel, 
Victoria Street, Wolverhampton, annual general 
meeting ; film, “ Precision with Production,” 7 
—— YORKSHIRE GrapUAaTE SECTION: Great Nort 
Hotel, einen Street, Leeds, 1, “The Use ‘of 
Hydraulics on hine Tools,” G. Butler, 7 p-m. 

Thurs., Mar. 6th.—Gtascow SEcTIoN: Institution of 
Engineers and Shipbuilders in Scotland, 39, — 
Crescent, Glasgow, annual general n Pobygon 

Fri., Mar. 7th.—SovUTHERN SECTION: 
Southampton, annual general meeting, 7.30 p. 
W. Waxes SECTION : “ore Library, actuihes 
Road, Swansea, “Corby Iron and Steel Works of 
Stewarts and Lloyds, Ltd.,” E. A. Taylor, 7.30 p.m. 


Institution of Structural Engineers 
Tues., Mar. 4th—Nortaern Counties Brancu: 
Cleveland Scientific and Technical Institution, Cor- 
ration Road, Middlesbro »_ “ Impressions = 
Cs. - Welding Methods,” G. 58. Gowland, 6.30 
IRELAND BRANCH : College of Techno ney, 
Belfast, “ Plastic Design Applied to Structural Engi- 
neering,” H. M. Nelson, 7.30 p.m. 
Junior Institution of Engineers _ 
To ay, Feb. 29th: —39, Victoria Street, London, 8.W.1, 
Concrete : Use and Abuse,” A. E. Taigel, 6.30 p.m. 
Mon., Mar. 3rd.—N.W. Sxcrion: Manchester Geo- 


graphical pong = St. Mary’s Parson: Man- 
= “ Oil Engineering,” C. Ratcliffe 


otel, 


Wed., Mar. bth 5th.—Miptanp Section: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
“ Enterprise in Engineering,” F. R. Banks, 7 p.m. 








Feb. 29, 1959 


Fri., Mar. Tth.—39, Victoria Street, Kaien, 8.0.) 
“The History of the Aviation Engine,” R. Bank, 


6,30 p.m, 
Leeds en Society 
Thurs., Mar. 6th. Chemistry Department, ‘ih 
versity, Leeds, “Recent Research on Alumiat 
and Its Alloys,” D. C. G. Lees, 7 p.m. 
Manchester Association of Engineers 
Fri., Mar. Tth.— re’ Club, a Square, Map. 
chester, ‘‘ Tubular Structures,’’ E. McMinn, 6, 45 pm, 


North-East Coast Institution of Engineers and Shipbuilie,, 
Pri., es g Tth.—Mining Institute, Neville Hall, Noy, 
= iP “Concerning Steam Turhines {fo 
Brown, 6.15 p.m. 


Royal Aeronautical Society 
Tues., Mar. 4th. —4, or Place, London, W 
“ Bogie Unde: F. A. Cousins, 7 p.m. : 
Thurs., Mar. 6th. —Institution of Civil Engineers, Greg 
George Street, Westminster, London, 8.W.1 “4 
Study of Airport Noise,” J. D. Hayhurst, 6 p.m, 
Royal Institution of Chartered Surveyors 
Mon., Mar. 3rd.—12, Great George Street, West: minster, 
London, 8.W.1, “The Lands Tribunal,” Sir Willian 
Fitzgerald, 5.30 p.m. 


Society of Engineers 
Mon., Mar. 3rd.—Geological Society, Burlington Hi, 
Piccadilly, London, W.1, “ The Randupson Procaaiie 
Moulding in the Production of Steel and Bronz 
Castings,’ G. L. Hancock, 5.30 p.m. 


on ai 





Codes of Practice 
a ae for Codes of Practice for Building 


"Warke.. ing Services, is under the api 
ofthe initry orks. "Codes are issued on behalf y 
Committee British 7 one I natindie, 


24-28, Victoria p iogs London, S.W 


ELECTRICAL FIRE ALARMS 


Code 327.404/402.501. The Council for Codes of 
Practice for Buildi has now issued this Code ip 
final form. It was wn up by a committee con. 
vened jointly on behalf of the council by th 
Institution of Mechanical Engineers and th 
Institution of Electrical Engineers, and the present 
code is a revision of the draft previously issued for 
comment. The code deals with the installation in 
buildings of electrical fire alarm , includi 
manual call points and automatic fire detecton, 
It excludes public fire alarm systems and alarm 
forming part of automatic sprinkler installations, 
Advice is given on the necessary consultation a 
the planning stage and on the choice of materials, 
appliances and components, and recommendation 
follow regarding the design of various systems, 
methods of wiring and power supply, and the pro- 
vision of the necessary structural accommodation 
for the equipment and wiring. Sections on inspec- 
tion and testing and on maintenance are included, 
An appendix deals with the’ performance and 
testing of heat-sensitive automatic detectors. Th 
code carries the usual warning that, in the present 
abnormal conditions, it may not be practicable 
to carry out all the r dations 


—_——eq————_— 


Launches and Trial Trips 


OnNITSHA, vessel; built by Harland and 
Wolff, Ltd., for Elder Dempster Lines, Ltd.; length 
between perpendiculars 415ft, breadth moulded 
62ft, depth moulded to shelter deck 33ft; Har- 
land and Wolff B. and W. two-stroke, single- ‘acting, 
opposed-piston oil engine, five cylinders, 620mm 
diameter by 1870mm combined stroke, 115 r.p.m. 
Launch, January 29th. 

TRENTINO, cargo ship; built by Henry Robb 
Ltd., for Ellerman’s Wilson Line; length between 
perpendiculars 290ft, breadth moulded 48ft 6in, 
depth moulded to shelter deck 28ft 3in, deadweight 
3000 tons on 19ft 6in draught ; two eight-cylinder 
British Polar two-stroke diesel engines, each 1520 
b.h.p. at 300 r.p.m., drive through two Vulcan 
hydraulic couplings and a Vulcan single reduction 
twin pinion single-wheel gearbox, propeller shaft 
speed 145 r.p.m. Launch, January 30th. 

M.S.C. Quarry, tug; built by Henry Robb, 
Ltd., for the Manchester Ship Canal Company; 
sister ship to the M.S.C. Quest. Trial, January 31st. 

Kine ALEXANDER, cargo liner; built by Har- 
land and Wolff, Ltd., for the King Line, Ltd.; 
length between perpendiculars 435ft, breadth 
moulded 59ft, depth moulded to shelter deck 
39ft 9in, gross tonnage 5770; Harland-B. and W. 
single-acting, four-stroke diesel engine, six cylinders 
740mm diameter by 1500mm stroke, 115 r.p.m. 
Launch, February 14th. 

Harwi, oil tanker ; built by Joseph L. Thompson 
and Sons, Ltd., for Rolf Wigand Skipsrederi, 
Norway ; length between perpendiculars 475ft, 
breadth moulded 67ft 4}in, depth moulded 37ft 
4in, deadweight 15,135 tons on 29ft draught; 
Doxford opposed-piston oil engine, four cylinders 
670mm diameter by 2320mm combined stroke; 
service speed 12} knots. Launch, February 14th, 
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